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THE ANNUAL MEETING 


OME of the general meetings of the Society have excelled 
in the number of members and guests in attendance, 
some in the notable speakers and papers, some in the 
activity of the discussions, some in the timeliness of the topics 
on the program, some in the distinguished receptions held by 
the Society and some in the signal advances in the Society’s 
policies; but the 38th Annual Meeting held in the Engineering 
Societies Building from December 4 to 7, 1917, will go down 
in the annals of the Society as having excelled in all of these, 
and in one other—the outspoken patriotism evoked by the 
nation’s crisis in which engineers are playing no small part. 
The note of patriotism sent forth by Dr. Ira N. Hollis, Presi 
dent of the Society for 1917, at the opening session was echoed 
again and again throughout the meeting and imparted to the 
entire proceedings the nature of a War Convention, which is 
likely to have a far-reaching effect upon the relations of the 
engineer to the Government in this emergency. 


OPENING SESSION 


At the beginning of the session on Tuesday evening, Presi- 
dent Hollis said it had been decided to omit the regular presi 
dential address in order that there might be time to listen to 
one who had been honored by this nation, Hon. William H. 
Taft, Ex-President of the United States; and to confer Hon- 
orary Membership on one who had constructed the greatest 
engineering work on earth, Major-General George W. Goethals. 
Continuing, Dr. Hollis said: 


“The Committee on Meetings decided in the late summer 
to change the character of our convention this year on ac 
count of the exceptional conditions in which we find ourselves. 
It is our first annual meeting held during a war in which we 
are participants. Many of our members have gone already, 
and many are going to voluntary service in the earnest hope 
of making themselves useful to their country. Three of the 
Council are officers in the army: Major John H. Barr, Major 
William B. Gregory and Major Max Toltz; and others are 
serving well in civilian capacities. So much time is given 
by the engineers to invention, research, and manufacture for 
war purposes, that we could not, if we wished, conduct the 
usual technical program. Thus, by force of circumstances, 
as well as by the cheerful acquiescence of the Council and 
members, we turn our thoughts to public service and to dis- 
cussion that will help us to see our way more clearly through 
this black calamity that has overtaken all the world. 


“ As 


asylum for the oppressed, the home of opportunity for the 


American citizens, we hold our country to be the 
lowly, and the land of faith in honor, truth and justice among 
nations, as well as among individuals. 

“ As engineers, between 
It knows no pacifism that requires us to 
turn the other cheek to the assassin of all that humanity has 
held dear. The right to live was given to us by the Almighty, 
and we believe that ‘they who take the sword shall perish 
with the sword.’ Unhappily, all who are led by them share the 
We also believe in the justice of that penalty. We 
now hold the sword of the Lord and of Gideon in our hands, 
to use with all our strength against the barbarians of this 


our creed knows no compromise 
might and right. 


same tate. 


twentieth century, so that science may be made safe for all 
mankind. And we have 
“* Never doubted clouds would break, 
Never dreamed, though right were worsted, wrong 


would triumph.’ 


“We have asked one who has held the highest office in this 
country, and another who has completed the greatest engi- 
neering feat on earth, to assist us in giving ourselves anew 
to the service of our country; but I should fail my purpose 
if I did not call attention to one aspect of the war. 

“ What are we to get out of this war? Not land, not booty, 
not empire, for we have disclaimed all these. We have gone 
in for humanity, making the great sacrifice of ourselves in 
the hope that the next generation may find itself the better 
for our share in this struggle. Our resources will be wasted 
on the unessentials of civilization; the blood of our young 
men will be shed on many battlefields, and our old people will 
spend their declining years in sorrow, some even in misery, 
What, 


as a consequence of our participation in this war. 
then, are we to get out of it? 

“ When we stop to think of the willingness with which thou- 
sands of men and women are working under hard conditions 
to train themselves for war, we find a new dignity in labor, 
and we gather from it a new force that can be made to supply 
the solvent of future struggles between capital and labor. 
There are many employers serving now on the battle line and 
many more employees serving under them, where the hardships 
and the deadly routine are infinitely greater than in any of 
the old industries. Yet the suspicions and the bitter an- 
tagonisms are gone. The relation between a good commander 
and his soldiers is exactly what we should have between em- 
ployer and employee. Those who have been involved in a 


4s 7 D6 








common risk and a common service in face of death, will find 
a new conception of industrialism after the war is over. 


“Can the virtues of war, the comradeship of the battlefield, 
not be made to survive in the peace that will come some day? 
Is it not possible to learn from this struggle that the age-long 
war between employer and employee never was necessary and 
never should have existed? Is it not possible to learn that all 
mankind are involved in a common fate made happier and 
better by mutual understanding and mutual service? Is it 
not possible to learn further that the power of wealth can 
be enjoyed only through the use to which it is put? If not, 
our country is sentenced to militarism for generations to come, 
and democracy will never be safe for any nation. 

“T have been struck by a description that should stand to 
us as the pattern by which we may well hope to plan our lives. 
lt is that of The Beloved Captain in one of the war books, 
whose career on the battle front carries a lesson to all who 
are leaders of other men. 


‘He came in the early days when we were still at recruit 
drills. Tall, erect, smiling, so we first saw him, and so he 
remained to the end. He had a smile for almost everyone, 
but we thought he had a different smile for us. We looked 
for it, and we were never disappointed. It meant that we 
were his men and that he was proud of us and sure that we 
were going to do well, and it made us determined that we 
would. No trouble of ours was too small for him to attend to. 
When we started route marches, for instance, and our feet 
were blistered and sore, as they often were at first, you would 
have thought that they were his own feet, from the trouble he 
took. He came into our rooms and if anyone had a sore foot, 
he would kneel down on the floor and look at it as carefully 
as if he had been a doctor. Then he would prescribe, and 
the remedies were ready at hand, being borne by the sergeant. 
There was no affectation about this, no striving after effect. 
It was simply that he felt that our feet were important and 
that he knew that we were pretty careless. Nevertheless, 
there was, in our eyes, something almost religious about this 
eare for our feet. It seemed to have the touch of Christ about 
it and we loved and honored him the more. We knew that 
we should lose him, and so it proved. If ever there were a 
moment of danger, he was on the spot. No one would shirk 
if he were there. There was not one of us but would gladly 
have died for him. One day a torpedo fell into the trench 
and buried some of our chaps. The fellows next to them ran 
to dig them out. Of course, he was one of the first; and then 
came another torpedo in the same place. That was the end. 


‘Somehow he lives, and we who knew him do not forget. 
We feel his eyes are on us. We still work for that wonderful 
smile of his. There are not many of the old lot left now, but 
I think that those who “ went West ” have seen him. When they 
got to the other side, I think they were met. Some one said, 
“Well done, good and faithful servant,” and, as they kneeted 
before that gracious, pierced Figure, I reckon they saw nearby 
the captain’s smile. Anyway, in that faith let me die, if death 
should come my way, and so I think I shall die content.’ 


“ Donald Hankey, who wrote that, had his wish. He joined 


his beloved captain when he was killed on the western front 
October 26, 1916. 


“The best that we have survives in such memories. They 
are worth all the triumphs in politics, business and war. The 
finest measure of George Washington’s greatness is not found 
in the surrender of Cornwallis, but in the tears of his officers 
when he gave up the command of the American Army. And 
Abraham Lincoln will last through the centuries, not as the 
President of a triumphant Union, but as the man who freed the 
slaves, and who in one short speech at Gettysburg dedicated 
this nation for all time to the freedom and brotherhood of 
man. The noble gentleman who is sitting here on the stage 
with us will be remembered by our children not on account -f 
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his great acts while President, but for the faith and love his 
gentle, generous kindness have inspired in the heart of every 
American citizen. 

“Ts there any man in this room who does not envy the beloved 
captain? There are few employers in America who would not 
exchange places with him, who would not willingly trade that 
memory for a thousand victories in the strikes that have 
wasted energies. There are few men in the unions who would 
not surrender to an employer like that. The poorest in- 
heritance of the war will be material gain and the pride that 
glories in greater wealth and greater power. Its most precious 
heritage will be the memories that teach the value of work 
well done in behalf of those in our command. That I believe 
to be fundamentally the faith of the American engineer, and 
that I hope may become the practical ideal of every captain 
of industry. There are many such men in America, and if this 
war only reveals them to us, we may find some compensation 
for the lives that we must give. 

“We all know men who are, under the right conditions, 
capable of becoming beloved captains. In their unselfish mod- 
esty we sometimes forget the qualities they possess, and the 
power of expressing to them our understanding is often 
denied us. 


INTRODUCTION OF THE PRESIDENT-ELECT 


At the conclusion of these remarks, Dr. Hollis introduced to 
the membership President-Elect Charles T. Main, who was then 
escorted to the platform. In presenting him to the audience Dr. 
Hollis said: 


“ Happily, my opportunity has come tonight in presenting 
to this company one who in another year will be known to 
our whole family, as he is already known and understood by 
a few of us. I could not have hoped for a better fate than to 
have my year of service buttressed up by two such men as the 
quiet, unassuming gentleman who preceded me in office, and 
the next President of The American Society of Mechanical 
Engineers, Charles T. Main.” 

In acknowledging the introduction, the 
thanked the members of the Society for conferring upon him 
such a great honor of leading the Society through a period of 


President-Elect 


great effort and responsibility. He continued: 


“ During the past year, under the leadership of our beloved 
captain, many things have been accomplished, but far less than 
he has wished could have been done, I shall endeavor to main- 
tain and uphold the traditions of our Society ard to carry 
on his good work, but nothing worthy of mention will be ac- 
complished without the support of the whole membership. The 
work of one man, or the life of one man, is a mere drop in the 
bucket in the great work which we have to do for the cause of 
humanity. 

“The record of the engineering profession and the work 
which it has done in the past year is worthy of mention, but | 
feel that we have hardly begun to bear the full measure of the 
work which we should do, and I trust that in the next year we 
may do something which is commensurate with our responsibili- 
ties. 

“ This is not a time to discuss future policies, and it would 
be impossible to do so owing to the rapidly changing condi- 
tions. But there is, however, one ruling and central motive 


which every member of this Society and every citizen of this 
country should set up, the concentration of intellect, strength, 
resources and life, if necessary, to a satisfactory ending of this 
great war.” 
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Honorary MEMBERSHIP FOR GENERAL GOETHALS 


Following the introduction of Mr. Main was the conferring 
of Honorary Membership upon Major-General George W. 
Goethals. In presenting Major-General Goethals Dr. Hollis 


very happily recalled a little personal incident: 
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work, and must have appreciated the mechanical work done 
Those 
of you who have visited the Canal since its completion, and 


in the states in order that we might carry it forward. 


have seen the satisfactory working of the machinery of the 


locks, the dredging equipment used in the removal of tl 


1e slides, 
and the various other appliances, must have 


appreciated the 


work of the mechanical engi- 





‘A few years ago I 





spent 





a week on the Isthmus with our 


newest member He had as 
butler a conglomerate wreck of 
all the Latin races, named Be | 
noit. Whatever happened to 
the organization of the Canal, 


Benoit went with the house of 


otheer He 


against all 


the commanding 
held his 


comers 


office great war. 
by means of a carving 
and the Colonel could 
not discharge him. In facet, it 


which 


knife, 
lay between the two 


would discharge the other 
That 


ot the Canal 


1 reveal this now lest you think 


was the one weakness 


administration. 


him more than human. 
“We who see him here know 


his stronger side, and we wel C} . 
; . lange is 

come him as a brother engineer & 
in whose great accomplishment 
No one can 
we take 


a pride. He belongs 


peculiarly to us, for his talents 
have been expended on the es 
civilization 


sentials of modern 
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There is one ruling and one central motive 
which every member of this Society and every 
citizen of this country should set up, the con- 
centration of intellect, strength, resources and 
life, if necessary, to a satisfactory ending of this 


In the changes that are coming, the engineer 
can no longer dwell within his technical shell, 
and he must prepare himself to become a citizen 
of the world upon whose shoulders great eco- 
nomic and social burdens are placed. 


If we have not at this moment a clear vision ie 
of whither we are tending, now is the time of Pari 
all times to take stock of ourselves and to re- 
direct our course, whether this course is in con- 
formity with time-honored ds finitions or not, 
not necessarily 
progress, but there is no progress without change. Ms 
doubt that the 
engineer are to be the most important industrial 
figures of the near future. 
our duties we shall be of greater importance sist 
politically and socially, but to accomplish this 


neers in the designing and con 


struction of that machinery; 
and, realizing the assistance 
that they gave in the work, 
during its constructive period, 


and appreciating this assistance 
in its operative perior you 
may perhaps form some idea 


of the appreciation I have for 


Vr. Charles T. Main 


the honor that this Society has 
conferred upon me, by electing 
me an honorary member, and 
I want to thank you heartily 
for this honor.” 


Dr. Ira N. Hollis 


ADDRESS BY EX-PRESIDEN1 


In introducing Hon. William 
H. Taft, 
United 


Ex-President of the 


zi States, who delivered 
synonymous with 


stirring address on the na 


and the tion’s call to the professional 


scientist : 
man, published in full in this 


Hollis could 


relating a little personal 


If we are faithful to issue, Dr. not re 








experience, saying. 
rather than on the destructive we must broaden our vision and get about our 
; . a : : ' ‘ , ‘Last vear I came to the 
elements of war. business, which is the industrial organization of 
: : ; annual session fresh from a 
“Honorary membership ex our country. , 

- th ’ Prof. Dexter S. Kimball meeting in Worcester, which 
presses for the members of our : 
: ‘ : . . . l attempted to attend with 
Society the highest gift we can You engineers, all, constitute one of the two ; 

: , ; ° ; our ex-president, Dy way ol 
bestow. and we give it to professions that are indispensable to the country . , "The el 
George W. Goethals in reeog in the carrying on of the struggle to which the a freight elevator. ~ 

. me : “ae : ‘ omill 
nition of his great work as an people of the United States are about to devote vator went down, not up, and 
4 themselves, yours and the medical profession. we stuck until we had un 

engineer and of his fearless . . , = 

. . . the engineer students and the medical loaded a few of the heavy 
execution of duty carrying . | ’ 
he P ae oe a students should be required to go on and com- || men into a dark cellar I 
th anama Canal ft its com . . . | : 

= oe = plete their preparation as engineers and physi- |; was there struck with the ad 
meee cians, so that they may become engineers and |) yyirable good nature of this 
doctors, and then be gathered into the service of | evenine’s sneaker in o snes 
‘ } ] . ° ° | PCAN il ASSISLU! 8 
Major-General Goethals, in the Government in this war. . . . P r tl herr 
} } ree . | 0 Ladle 0 1e emb: rassme! 
accepting the honor. said Hon. William H. Tait 1] : 
|| of the elevator man, and of his 
‘Mr. President, Ladies and \ escort te the platforn His 








It is generally be 


lieved that I built the Panama Canal. That is a mistake. Th 
man who dug it claims to have built it. his suecessor in offic 
claims to have built it, and I elaim to have been one of fifty 


thousand men who built it. I learned exactly where I came in, 


in a trip that I took across the Canal in a Panama Railroad 
train, when a foreman deseribing the Canal to a visitor led the 
visitor to understand that he was doing pretty much all of it. 
The visitor finally turned to him and said, ‘ What is the old 
man, as you call him, doing?’ The foreman replied, ‘ Oh, he 
comes around, and sees us doing it, jollies us a bit, and then 
goes back and sits in the office and entertains visitors.’ 


“ Those of you who visited the Canal during the construction 
period must have appreciated the part performed by the 
mechanical engineers in the machinery that we used for the 


wide sympathies cover a 


range, from the administration of a nation’s business to the 


simplest affairs of daily life. He is equally at home with a 
school boy on the train as with the representative of a great 
empire. He can say, in the words of Terence, ‘Homo sum, et 


humani a me nil alienum puto, a free translation of which: 
‘I am a man, and nothing that relates to man can be foreign 
to my heart,’ expresses him exactly. 

“We welcome him here as one of ourselves, as an agent of 
mercy in this war, and as the finest example of citizenship in 
a republic, Mr. William H. Taft.” 

Before beginning his address, Mr. Taft said: “I find that 
I have come to the meeting of this Society to hear a good deal 
that I have to defend myself against. This suggestion that the 
elevator went down because I was in it is not correct—that 
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is not the reason—that elevator was in the region where the 
collegiate institution, that fine school over which your President 
presides, conducts instruction in the matter of mechanical en- 
gineering (loud laughter)—he just had not caleulated the load, 
that was all.” 


THE ENGINEER AND THE WAR 


On Wednesday began the professional sessions of the meet- 


ing, starting with the all-day war session, at which was given 
a series of remarkable addresses on the great engineering prob- 
lems of the war. The opening address by President Hollis on 
Universal Public Service in Peace and War sounded the key- 
note. The large audience was responsive to the point of en- 
thusiasm, and reflected the fine spirit of patriotism which was 
so strongly characteristic of the opening session on the pre- 
vious evening. 

Several of the sessions throughout the convention were in 
spired by the conditions existing in this time ot In faet, 
first that of the 


this character. 


Crisis 


the meeting, Gage Committee, on Tuesday 


‘ 


afternoon, was of Many delegates were in at 


tendance representing departments of the Government, gage 
this 


and Canada, the Canadian Munitions Board, ete. 


manutacturers, manufacturers of munitions in country 
(Wuestions 
of the certification of gages and the maintenance of standards 
in order to promote rapid and accurate manufacturing meth 
ods were thoroughly discussed. 

One session under the direction of the Sub-Committee on 
Machine Shop Practice was devoted to the question of Inspee- 
tion, with particular reference to the manufacture of muni- 
tions. Another session dealt with new problems of manage- 
ment incident to the war—namely, the employment of women 
in the skilled industries, and particularly in machine shops; 
and the training of erippled soldiers, preparations for which 
are now being made by the Government, in order that maimed 
or crippled men returning from the front may continue to be 


useful, self-supporting elements in society. 


PROFESSOR KIMBALL’S ADDRESS 


The character of the whole convention was strikingly sum 
marized by Prof. D. 8. Kimball in his address on The Relation 
of Industrial Management to Engineering, who at the luncheon 
said that “ engineering was broadening to inelude fields for- 
merly not considered related to the profession, and its ramifica- 
that the 


Society would be appropriate.” 


tions are now so extensive redefining the aims of 
[In speaking of the broadening scope of mechanical engineer 


ing, and of engineering in general, Professor Kimball men- 
tioned various subjects which cannot be placed in any definite 
department, but, nevertheless, must be dealt with by engineers 
as such. He said he would like to have an inquiry made into 
the aims and objects of our Society . . . in a statesman 
like manner without reference to persons or groups of persons, 
but with the sole object of finding out what is best for the 
Society and what will insure to it an enduring future. 

“ There will never be a better or more opportune time to con- 
sider this subject. Every loyal American is now asking him- 
self what are his duties and responsibilities. Every technical 
school is facing a reorientation of its purposes and aims. Asa 
nation we are facing a period of self-analysis that may result 
I am not so 
sure, for instance, that we shall continue to be a ‘ refuge for 
the oppressed of the earth’ unless we are quite sure that the 


aforesaid oppressed are really in pursuit of the liberty and 


in changing some of our fundamental policies. 


Tue JoURNAL 
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happiness that we all hold so dear. Americanization may in- 
deed be a part of the work of all 
interested in the existence of the Republic.” 


organized bodies that are 


GENERAL SESSIONS 


Meeting, President Hollis’s address dealt 


activities of the Society 


At the Business 


with the for 1917, and was in the 


nature of a report. Following it was the presentation by Mr. 
W. M. McFarland of a bust of Rear-Admiral B. F. Isherwood, 


late Honorary Member of the Society. Amendments to the 


Constitution and By-Laws were presented and voted on for 
issue in letter-ballot, and other business transacted as recounted 
elsewhere in this number. 


Besides these distinctly war sessions there were technical 


sessions of the usual high order of merit on the Power Plant, 


Textile Subjects, the Protection ot Industrial Workers, and 
general topics. In fact, there has never been so wide a 
diversity of subjects discussed at a convention, and subjects 
oft so great importance, as at the meeting just close 

On Friday the sessions were fittingly brought to a close by) 
the beginning of one of the most important undertakings in 
the history of the Society This was the public hear ot 
the Power Test Committee, attended by othieial represt itives 
from various engineering societies, college laboratomnes OV 
ernmental departments, railroads and manutacturing firms 
The present Power Test Codes otf the Sor ety were dise issed 
and suggestions offered for their comprehensive revision 

ENTERTAIN MI | I S 

The entertainment features of the conventio consisted 
a “ vet-together ’’ meeting tor members, at which the members 
did as they were instructed—torgot the cares of life and joined 
in general good-fellowship. Past-President John R. Freeman 
held the interest of the audience by his amusing and enlighten 
ing anecdotes of his trip to the Orient last winter There wert 
other entertaining features provided bv the New York Com 
mittee. On Thursday evening, Dr. John A. Brashear gave his 
remarkably fine lecture on the Science of the Beautiful in 
Commonplace Things, which was followed by a reunion and 
danee, at which everyone thoroughly enjoyed himself. This 
lecture was accompanied by many strking demonstrations 
which appe aled strongly to the sense of the besutiful, and 
which will long be remembered by the large audience ot per 
sonal friends who rreeted rh nel John - There was also a 


tea on We dnesday alternoor 


ladies reception and 


REGISTRATION 


The total registration was 1965, of which 1115 were members 


and 850 were guests. This registration exceeded last year’s 
by 88, and was representative of all parts of the country. The 
national character of the Society, however, was quite as 


strongly emphasized by the delegates present from the various 
Local Sections of the Society, of which 19 had representatives 
in attendance. features of the meeting 


Important were a 


Sections’ Session, a Sections’ luncheon and a Sections’ con 
ference. 

In this number of THe JourRNAL will be found an account 
of the sessions devoted to subjects relating to the war, includ- 
ing the address by Ex-President Wm. H. Taft; the business 
transactions; Sections’ Sessions, and Entertainment Features. 
The address by Prof. Kimball and the account of the strictly 
technical sessions and of the Power Test hearing will be given 
in the next issue. 
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. 


SS OF HON. WM. H. TAFT 


Delivered at the Opening Session of the 38th Annual Meeting and Setting 


Forth to the 


Professional Men of America What the Country is Fighting For 


T is a great honor and pleasure to be here in this company 
to take part, 11 I may so say, In your act ot recognition ol 


one of the world reputed members of the general protes 


sion of engineering. Major Goethals, as he was when I first 
knew him, did build the Panama Canal, whatever he says and 
whatever he claims I am able to testilyv to because I was 


there tor eight vears and saw him do it, and I know the troubl 
he had. I know the struggle he had. I know the power ot 
the man in meeting difficulties. 1 know his tenacity Pp 
post [ know from its results, not from my _ professiona 
owledge, b from its results. his wonderful abilitv as ar 
eer in all the fields ‘ eering. be tas 
tl i ae evel ! in¢ f I l! 
KNOW power! managing é | 4 
co , , which it wonl ' » ; 
f oa ’ ., a id achavee thi 
©e ale ais irge ins ma Say ) ( Presider 
1 flice can sa invthu - ol ' , ’ 
| ar oundly reere | that he | a) ‘ ( 
people of the Ur States in this grea eture is 
great crisis, have not the bene 0 e great ab Vv and 
great experience ot General Goetha | 77 
lw i lawyer ar | isa Judge Sey ‘ 
P ppines | was ser ere we dor ky v ) 
inere Was mor excuse or sending ere who did no 
know anvthing about the subje¢ \ T ‘ S dea 
n the Philippine Islands, becaus ( were very few n 
who did, than there is tor putting any man in a position now 


who does not know a great deal about the subieect respect 
t whi he 3s to « irae ~ I : | t | I say l 
went to the Philip ind while there I my lot t pe 
res sible r some eering is} 

We had to doa g 1 « e! neering i! e Philippines 
and I came in contact that very distinguished body of 
me \ have ndicates their existence many a time, and 
have inspired great confidence in them on the part of the 


people of the United States—the FE: 


States Army (applause), of whicl 


world leader 


And 


my lot 


War it fell to 


who 


then, when | came here as 


to be associated with engineers, ¢ivil] 


engineers, 
were called in to assist in the determination of 


that had to be 


a problem 


met and solved in the construction of the 

Canal, and I look back upon my association with men like 
lfred Noble; Stearns, of Boston; Freeman, of Providence: 
Randolph, of Chicago; Parsons, of New York. who is now at 


the front, and other engineers, with profound satisfactio 


(Applause. ) 


I, NGINEERS AND MepicaL MEN INDISPENSABLI 


Now, you engineers, all, constitute one of the two profes 
sions that are indispensable to the country in the earrying on 
of the struggle to which the people of the United States are 
about to devote themselves, yours and the medical profes- 
sion; you as the constructors of all the material and all the 
equipment of which so much is needed now in modern warfare 
to make effective the work of our boys at the front, and 


the medical profession to furnish, so far as may be, the aid 
in restoring to the ranks those whom the fortunes of war 
disable 
We have a conseription law, which is justified on the ground 
t was a selective draft, and we kn« that under that 
nose W se services ¢an Dé os { ] try 
e trenches will be sent over, and S vho I es 
ve most useful to the cou n prepa al a 
{ I iif ] pe re er ( I 
tha ( ve Wast f f re I else ¢ 
, ’ 
‘ ‘ ‘ ‘ 
ow e mis r re wor! 
( \ Dp I l 
‘ hy } y 
sho , 1) . vhich 
i r her doctors and edical s ts 
ee! engineer students eo into the 1 g 
( | ise of ft King s re é 
ipyp Dl pe ) I sine M ir 
rasst il rrea mrrasse 
N ict < as eT C a 
( Y Ad ’ ces ' t th 
di S engines ‘ ild be reserve 
or the r ey are parti hat the 
ngineer ents mec | students should be required 
to g na ( r pre neers al I 
< ins. s . 7 , , ani 
‘ ) 7 ‘ . ty ‘ ~ 
Var ( (; S ¢ | 
~ ( \ ~ 
Now. ( s ee ‘ ( S i ‘ 
i il I é S 
( rrTess a \ e 1 ~~ 
AS ey § ( these ible 
ive! f wi ng = j is ) 
Sibi { I S ~ l re re { ress 
oO t Ve = itKINg oO the 


t \ pa l deal with e1 ryo engineers ind 
emoryo meaica Ludents, s§ I il ‘ { ‘ S many ene 
neers and doctors as e ¢a POSsIDL ‘ ecause we shall 
needa them all 

OF « irse v } > Alt , = un wvye! and 
ministers, we are kely ive enoug ther ighter 
and ao me Set \ exemptio S ld he « Limec oO 
na peing a iwve! | ‘ say ) | ao not mea S at 

vyers are not patriotic it lawyers are not being called 
ipon now tor gratuitous services which they are rendering in 


connection with this draft, but I do savy that as a permanent 


thing their services are not likely directly to promote the 
winning of a battle like Cambrai, whereas the engineers may 
help; and it thrills one’s American heart to know that the 
members of your profession, now tonight, are engaged in ex- 
posing themselves and fighting for the great cause, in which 
this Republic is so much interested, and to which the greater 


part of the world is so devoted. 








Must Tatk AsouT THE War 


[ was not quite sure what I ought to talk about when I 
came here. What I have said up to this point, like the Presi- 
dent’s few remarks, has not been my speech. One cannot 
come before an intelligent audience like this and fail to talk 
about the war. I have talked about the war a good deal in 
various parts of the country and I have been impressed with 
the feeling that the war could be talked about a good deal 
more about the co intry, throughout the country, to the people 
of the country, with very great advantage. There are so 
many who are doubtful—they are for the Government and 
they are for the war, but they are walking interrogation marks 
as to whether we did not make a mistake here, or did not 
make a mistake there, or whether we are fully and rightfully 
in the war, that I think an evangel ought to be preached on 
the subject to demonstrate that we are rightfully in the war, 
that we never have done anything that was not justified, and 
that the cause now presented to us is so righteous that if we 
are the people we claim to be we must win it if it costs the 
last man and the last dollar that we have. (Prolonged ap 
plause. ) 

You meet men who are now, after we have decided to go 
into the war, and after we are in it, who are now “ judicially 
minded ’—that is to say, they do not say they are neutral, but 
they are judicially-minded. While I am in favor of being ju 
dicially-minded, I am not in favor of masquerading under a 
judicial mind a lack of that fine edge of loyal patriotism that 
we need to carry this country through the war. (Applause. 
I am opposed to apathy; 1 am in favor of team work, and 
of knowing why we are in, and what we are going to do, and 


in favor of being determined to do it. (Applause. ) 


GERMANY’S BREACHES OF INTERNATIONAL LAW 


You will find this judicially-minded person suggest that we 
were unneutral during the three years that we were not in 
the war, because we furnished ammunition and other supplies 
to the Allies. Well, we had a right to do that, under inter- 
national law. Germany herself had agreed to that rule of 
international law with respect to the power and duties of 
neutrals—not that neutral governments could furnish such 
supplies, but that neutral governments could permit their citi- 
zens to do so, the citizens taking the risk of confiscation of 
those articles as contraband if found upon the high seas. 
And there were those who sympathized with Germany after 
the German commercial marine had been driven from the 
seas, and they said it was unneutral for us to furnish one 
side. 

The fortune of war was not our fault. The President 
was right in insisting that we should stand by the rule 
of international law in that regard, because if by our ac 
quiescence the rule of international law were to be changed, 
requiring every neutral government to suppress its citizen: 
from carrying on such a trade, it would only make overwhelm- 
ing the advantages of a military nation that devoted itself, 
as Germany did for fifty years, to getting ready for this war, 
a nation which has piled up the ammunition and supplies 
needed to carry her through years of war. We, if subjected 
to a war of aggression, would never be ready. We wouid 
always be unprepared, and as a consequence, when forced iato 
war, we would have to look about to prepare suddenly, and 
then find denied to us the right to get our material and sup- 
plies from the citizens of neutral nations, under the new rule 
suggested. Therefore, it would have been the wildest lunacy 


for us to consent to a change of international law in that re- 
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gard, and the merits were wholly with the President in taking 
that position. 

But, notwithstanding the fact that we pursued the path of 
neutrality as laid down by the law, Germany sank an English 
commercial liner having three thousand persons on board, and 
sent to their death 114 American citizens by the murderous 
torpedo which her submarine hurled at this vessel. Then for 
® year we continued a discussion, arising from Germany's 
unfounded claim that the vessel was armed; then she sank 
another vessel under similar circumstances; then we said that 
we would sever our relations with Germany; then she said 
that she would discontinue that method of warfare until fur 
ther notice; then on the 3lst of January last Germany 
tified us, as she notified the world, that she intended to resumé 
the ruthless submarine wartare: then shortly afterwards we 
severed our diplomatic relations with Germany; then she sank 
four or five American vessels, returning to this country in 
ballast, and sent to their death some twenty-five or thirty 
American sailors; and then we declared that a state of war 


existed. 


Our Duty as A GOVERNMENT 


Now, my friends, is there anything else that we could do 
but that? That is where your judicially-minded person would 
comein. The answer to my question depends, first, on the proy 
osition of what were our rights, and what were the rights 
of our citizens? and secondly, what was our duty as a Govern 
ment with respect to those rights? International law is in 
definite in certain respects, but it is as definite as the law of 
promissory notes with reference to the rule of the capture ot 
commercial vessels at sea. A belligerent may capture the com 
mercial vessel of its enemy and sink that vessel. It may cap 
ture, under certain circumstances, a neutral vessel, violating 
a blockade, and possibly may sink it, but an inecontestible rule 
for a hundred years has been that that right of capture and 
right of destruction is subject to one limitation, namely, that 
the ship’s company of the captured vessel shall always be put 
in a place of safety before the vessel is sunk. 

Admiral Semmes in the Civil War sank perhaps four hun 
dred or five hundred vessels of the United States commercial 


marine, but he prided himself that in all that destruction not 


one single human life was lost. He was an international! 
lawyer of repute; he was also a naval commander, and his 
course in that regard is the strongest evidence of what inter 
national law is on that point Therefore, Germany violated 
the rights of those citizens whom she exposed to «e th and 
whom she sent to death When a man kills another delib 
erately, without right, it is murder, and there is no other word 


nor any other term in international law that can be applied 


to a case where a nation kills men and women and children 


without right. Applause. 


GERMANY’S WARNING OF MURDER 


Ah, but it is said these people had notice.. That distin- 
guished and eminent Christian statesman, Count von Bern- 
storff, had whispered over the telephone and had intimated 
very enigmatically that any one who went aboard the Lusi- 
tania would run the risk of being torpedoed, and it is stated 
that those who went down in ships sunk afterward knew that 
Germany was on the sea with these murderous instruments. 
Well, that is a fine plea. Suppose a man in New York should 
warn a neighbor that he could not go down into the street 
upon which his house abutted, because if he did he would kill 
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him; and suppose this man who was warned was a courageous 
American citizen, who knew what his rights were and he went 
down into the street, and the threatener did kill him. Suppose 
that man was indicted and haled into court and called upon to 
plead, and he pleaded “ Not guilty ” on the ground that he had 
notified this man that if he would come down into the street 
he would kill him, and therefore he was not guilty because the 
man himself was guilty of contributory negligence in running 
into a bullet whose presence he ought to have anticipated on 
the street. (Applause. ) 

But Senator La Follette says—(hisses on the part of some 
persons in the audience), oh, don’t hiss, it never helps to eall 
names, no matter how poor an opinion you have of a man, 
it does not help the argument—but Senator La Follette says 
it is true they had the right to be where they were, but those 
were technical rights. It is too bad when a senator in Con- 
gress, sworr to obey the Constitution, should regard the right 
of those poor victims on board the Lusitania to life and the 
right to protection against the invasion of a murderous nation 
as a technical right. 


WHat Was Our Duty? 


We will now assume, therefore, that this was murder of our 
citizens. What was our duty? The Constitution as inter- 
preted by the Supreme Court, indeed our general knowledge 
of government, would teach us that while we owe service, mili- 
tary and civil, to the Government, the Government owes us as 
a primary consideration, protection. Government is nothing 
but a partnership in which we are all members, and we all 
agree to contribute to the objects of a partnership by service; 
and then the partnership is to help us in enabling us to enjoy 
our rights. Therefore, when these citizens were actually de- 
prived of their rights, why, it is very plain that it was the 
business of the Government to call for reparation in respect 
to those whose rights had been taken away, and security and 
an announcement of the policy which would prevent subs« 
quent interference with similar rights of our citizens. Other- 
wise, if not, then we ought to go out of the government busi 
ness, because that is the object of government. 

Now, Germany announced that she not only justified what 
she had done, but intended to continue to murder our citizens 
on the high seas. Our citizens are entitled to the protection 
of the Government at home and on the high seas, and abroad. 
Abroad there is some qualification, because they voluntarily 
submit to another jurisdiction, but on the high seas, on an 
American vessel, and under an American flag, on that great 
road of the nations, they are just as much within the jurisdic- 
tion and within the protection of the Government at home as 
if they stood on the shores of New York, or Massachusetts, or 
New Jersey, and an invasion of their rights on the high seas 
by a foreign government is just as much an invasion as if 
Germany had landed a Uhlan regiment on our shores and 
shot into the homes of American citizens and killed them. 

Therefore, if we were to continue business as a government, 
there was nothing else for us to do—Germany did not leave 
it open—except to measure swords with her in protection of 
those rights. If this act had been committed by Venezuela or 
Costa Riea, if either of those countries had sunk an American 
ship with a loss of one hundred lives, the President would 
have promptly sent a message demanding reparation and se- 
curity against further invasion, and might have sent a war- 
ship down to convey the message, just by way of suggestion, 
and every man, woman and child, Senator La Follette, and 


every pacifist, would have said, “Well done.” Well, now, 





what is the difference between that case and the one we are 
considering? ‘There is not any in principle, but there is this 
real difference, that Germany is the greatest military power 
in the world, and Venezuela is not, and therefore we are very 
urgently and strongly in favor of the protection of the rights 
of American citizens when invaded by a foreign country, pro- 
vided the country is little enough, but when it is a great power 

the greatest military power-——then the rights are “ tech- 
nical.” (Applause. ) 

Oh, my friends, there was not anything for us to do except 
to declare war, and a pacifist or anyone else who says other- 
wise or intimates otherwise, does not understand. The Presi- 
dent has set a precedent by calling them stupid, and, after 
such an authority, I am willing to say I agree. 

Now that brought us into the war, but when we got into the 
war we found what possibly we ought to have known before 

some did know—that the particular cause which brought us 
in was only a phase of the far greater cause which the Allies 
were engaged in fighting. We found ourselves in the begin- 
ing ranged with democracies against autocracies. I know that 
our judically-minded friend will suggest that England is a 
monarchy and so is Italy. Yes, that is true, but a democracy 
is a country in which the people rule, in which the policies of 
the government are determined by the popular will. The 
proof of the pudding is in the eating of it. Any one who 
knows anything about England and Italy cannot say otherwise 
than that the people rule in these countries, and where that is 
the case they are democracies. Where that is the case, the 
question of kings is only a question of taste. As a matter of 
fact, the King of Italy and the King of Great Britain have 
not any more to do in determining acute questions of the pol- 
ices of their respective countries than an ex-President of the 
United States has. (Applause.) 


THE MEANING OF DeMOcCRACY 

Now, the President has said that we are fighting this war 
to make the world safe for democracy. That is a truly exact 
statement. But it has been misconstrued. It does not mean 
that we are to force democracy on other countries, that we 
claim to have a patent for our form of government that we 
are going to drive down the throats of other people. That is 
not what it means. It only means that the power of a people 
with a military and foreign policy such as that of the Imperial 
German Empire, is dangerous to the continued and safe ex 
istence of smaller and less powerful countries that desire to 
have democracies and to work out the happiness of their peo 
ple through that kind of government. That is what it means 


We Must UNDERSTAND GERMAN CHARACTER 


We cannot understand the issues at stake without under- 
standing the character of the German people. We cannot un- 
derstand their character without following their training in 
the last fifty or sixty years. We all have known Germans. 
We have liked them. When in Germany we have enjoyed see- 
ing them. They are a kindly people; at least they were some 
years ago when I visited Germany. They are a kindly people, 
who love their homes, they love their families, they love music 
and they love poetry, of which they have some of the greatest 
exponents in the world. They conform to authority with a 
kind of pleasure. They are an intellectual people, they are an 
earnest people, a little lacking in a sense of humor, but a great 
people, people capable of great effort. 

The truth is, while I have a profound admiration for the 
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English people and the history of England, because having 
been educated as a lawyer I believe she laid the foundations 
of true constitutional liberty, nevertheless, I am bound to say 
that when I went to Europe and traveled in Europe, I would 
a great deal rather be closed up in a railway carriage with a 
the 


was constantly engaged in 


with an Englishman; because Englishman 


I mean the regular 


German than 
Englishman 
to convince me that be did not know I 


an affirmative effort 


was in the carriage, whereas the German was always courteous 


friendly and anxious to engage in conversation. 


ana 


SoMEF GLANCES AT GERMAN HISTORY 


The Germans for a long time were divided into twenty-eight 
different States, Austria the greatest of them, Prussia the next, 
and twenty-six others, and every one who longed for an im- 
provement in the world, and an improvement among the Ger- 
mans, wished for unity among them. There were liberty-lov- 
ing Germans, and in ’48 they rebelled against the Divine Right 
of Kings, and they had revolutions. They were not successful. 
They did get a constitutional monarchy for a little while in 
Prussia, and offered the crown to Frederick William, the great- 
uncle of the present Emperor, and he said he would not take 
it, because he got it from God, and did not purpose to take 
it back again out of the mud, showing that the Divine Right 
of Kings came honestly down that line to its present exponent. 

A large number of these liberty-loving Germans were driven 
out of Germany and came to this country, and made one of 
the most valuable elements of our citizenship here (applause), 
and when the Civil War came on, loving liberty as they did 
and hating slavery, they went into the war, enlisted in great 
numbers, and on every battlefield in that war the blood of our 
German citizens was shed. 

Their descendants and others who have come here since have 
continued to make a valuable part of our citizenship, and dur- 
ing these three years when we were neutral they have naturally, 
because of their pride in the suecess and prosperity of their 
brethren at home, had a sympathy with Germany and listened 
to the arguments in her behalf which have been put forth in 
And now the war between America and Germany 
has come on, and their allegiance requires them to be loyal, 


this war. 


and they are put in a sad position, and one in respect to which 
we should be considerate of them. But they are loyal, they 
have enlisted, they have gone into the draft, and contributed 
to the great patriotic funds; and while they are not vociferous 
—we could hardly expect them to be so—that they are going 
to be loyal I have not the slightest doubt (applause), and one 
of the things we ought to be most thankful for is that very 
thing. The reason why Germany treated us as she did was 
because she counted on dissension among our people, growing 
out of the disloyalty of that very element, and she has been 
disappointed in that regard as she has been disappointed in 
so many of those instances where she has attempted to read 
the motives of other people. 

Instead of founding a constitutional monarchy, with repre- 
sentative institutions, and bringing about unity, as those lead- 
ers of German thought, Carl Schurz and others hoped for, 
there came into the history of Germany a very different indi- 
vidual, Prince von Bismarck, who was the Premier of Prussia 
in 1862. His theory was that he would conquer and unite the 
German nation by blood and iron, and he developed the army, 
always a well-controlled body in Prussia, and he made the 
nation into an army, and an army into the nation, and then 
he planned the wars upon which he founded the unity of Ger- 
many. He became involved in a quarrel with Denmark, and 
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induced Austria to go in with him, and took away Schleswig- 
Holstein from Denmark: and then when he got it, he found it 
was so easy that he annexed it forcibly to Prussia; and when 
Austria asked, in a diplomatie way, just what there had been 
in that war for her, he said there was not anything. And then 
he got into war with Austria, as he had intended, and in six 
that 


war he annexed forcibly Hanover and Frankfort, and made an 


weeks he wiped her off the map of Germany. Then in 


offensive and defensive alliance with Wiirttemberg, and Baden, 


and several other German countries; and then he sat dow: 
to wait until that fakir, Napoleon III, in his pirouetting, 
would bring about an appearance of a war of aggressior 


against Germany, which was exactly what Bismarek was wait 
ing for, and he only had to wait four years for that; and if 
you will read his memoirs you will see how he brought that 
You will be interested in reading, I am sure, that in 
They 


interview 


about. 
terview between himself and von Roon and von Moltke. 


received a telegram from the Emperor outlining an 


between him and Beneditti, Napoleon's Ambassador, and they 
were thrown into gloom, because the interview was one which 
seemed so pacific to them that they thought its publication 


would prevent war; and Bismarck sat down and, without 


changing the body of the message, changed a few words in 
it and published it; and then von Moltke said—*“ Now we will 


He said 


As you have changed it, it sounds like the rattle 


have war.” “ That telegram, when it came, sounded 
like a parley. 
of a drum.” ‘This was stated by Bismarck himself. So, true 
to his plan, Napoleon declared war, and then, in a short time, 
Bismarck defeated France and took Alsace-Lorraine and an 
indemnity of a billion dollars, which the Germans put into the 
army, and Bismarck crowned a Prussian King Emperor of 


back to 


down as the head of the Empire to digest the pieces of terri 


Germany at Versailles, and he went Berlin and sat 


tory he had bitten off in the last three wars 


BISMARCK’S SEEDS OF KULTUR 


He 


raise Germany to a great power in Europe, and he succeeded. 


He was not in favor of world dominion. wanted ia 
He made fun of the ideal of world dominion, but there was 
held out to the German people the idea that all the rest of 
the world would try to get back from them this territory 
which had been taken, and therefore they must defend them- 
selves, and so they went on and provided greater and greater 
armies. 

They also adopted in their wonderful way, as you gentlemen 
of science know, the principles of science to the manufacture 
of everything, and to every field of industry and business. 
They introduced a system which they called Kultur, and which 
the 


Their popuiation 


brought about a prosperity in competition witl world 
that attracted the admiration of the world. 
increased and pressed upon their borders, and with their mar- 
velous successes in the three wars, with their wonderful admin- 
istration and the demonstration of their efficiency in their 
prosperity, and with their increase of population, they ac- 
quired megalomania, and they learned to think that they were 
supermen. They believed they had invented Kultur, and it was 
their duty to spread it over the world and enlarge their bord- 
ers and conquer the world for the purpose of spreading that 
Kultur. 

And they soon, by reason of their elevation as a people, 
associated themselves with God. They regarded themselves 
as the agents of God. They are a people of an inexorable 
logic. If they begin with a false premise, as they often do, 
their confidence in togic is such that they wipe out any fact 
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that is inconsistent with the conclusion reached by that logie. 
the 


whom he 


You remember the story of the old German who was in 


California gold diggings and met a man out there 
had seen only recently in New York; and anxious to find out 
how he had gotten there he asked: “ You came the plains 
across?” The man replied, “ No.” 
“No.” “Oh, then you come the Straits of 
"ho ~~ 


eoming the Horn around ?” 


“Then you have come thi 
Isthmus over?” 
Magellan through?” [ see, you were seasick 
The man replied, “ No,” and ther 
the German’s eyes opened and he looked at the man for a 


“ Well, 


and applause. ) 


minute and he said: then, you have not arrived! 


(Laughter 


Having established that Kultur was necessary for the world, 


and that they had invented it, they believed that they were 
the people to spread it; and then, with that inexorable logie, 
all of these other conelusions followed. The State, the Ger 


State, 


work 


that 


man was to spread Kultur. It was to do God’s 


Therefore, every consideration must yield to the doing of 
work The State 


} 


tions of honor and decency, and the performance of obligation, 


eT race a 


was above everything. The State, 


in thi could do no wrong. Therefore, these considera 


could play no part International morality was eliminate 

The only a State was weakness; its virtue was power 
And that doctrine, or its elements, the idea that Germany was 
ver all is preached in the schools, in the academies, in the 
iniversities, by the great lecturers, by the military writers; 


and the conviction grew with the people, first, that 


must protect and detend themselves and give everything to 
the Army cessary to accomplish that, and, secondly, that 
they must base their State on loree and maintain that toree 


should spread Kultur to the world by 


omination and ¢ juest hey eliminated, as I say, interna 
tiona ra 

Now, that the nation and that is the We pric that we are 
engaged Ling lhey are obsessed a unity, other 
W V ( | I 4 il you set me read KI . 
“Whvy is it ou as we did not know this before we got 

to t ‘ Wi read excerpts fr the |e es 
military writings, but we ive eranks « r own—lI need 
[ ment the Dut certal Vy we ¢ I Vant to be hel 
responsible for their writings and their statements and their 
a Ss, and we assumed that these peopl hus pe iking 
i ng the Germans, belonged to that essary ind 
spicuous, but we hope with us unimportant, elemer But it 
was not so the case Germany, and you can read now 
the books that have been prepared impartially showing these 
sermons and lectures, and showing that these lectures spoke 
for all the peopl Consider, for a moment, that there was a 

] 


his writings incorporated a prayer like 


Oh, Thou, who presides er all, up above, high in 
he skies, up above the Cherubim and Seraphu and 


association, if it did not shock your feelings as 
the 


rreverent, would suggest a humorous view; but to Ger 


idea of what the zeppelin was do to 1 


man mind, wit the 


¢ Kultur, it was the agency of God; the association 


spreadin 


between the cherubim and seraphim, which are supposed to be 


God’s agents, with the zeppelins, was entirely proper. They 


prea shed sermons on the German God. 
We Are FIGHTING THE GERMAN PEOPLE 


It is the people of Germany we are fighting, with the char- 
acteristic they have of subordination to the authority of the 


= 
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Prussian military regime and the Kaiser, and we must no 
assume they are compelled against their will to do thi ght 
ing. They have made too many heroic sacrifices in loyalty to 


this false idea, and in loyalty to the leadership of the Kaiser, 


and theretore what the 


President says must not be n on 


strued. What we are trying to do 1s to separate the people ol 


ca eparate them trom their rulers by |! ng I 
the head with a club so that the psychology of the situ 
vill be brought home to them. (Great and prolonged 
plause 

[If you look for proof of this position Germany 
re nee » the abolition of international moralit you ca 
find it in their method of warfare I do not thir t nece 
sary to go into a detail recital of the awful atrocities that have 





bee Dr nD ore ou @can arrive at a general conciusion 
i to t every rule oO Ww ( ney I 
barded owns, an act w ‘ by 
ter i the me! Vhno bpombarae est I I ( 
to l ( er cla vere rewarcade t) ne r 
lec j | wy aS 

The H e 4 ( pro ied rtain Y es ECT 

o the ear r by means « urcraft 
‘ i if re I | at ’ exXD = 
craits o inde aed ft ns; and the Germar pro! I el 
their zeppelins, that wer issempled for the purpose of carry 
carrying on the war, and they sent these zeppelins to England 
and ntered non combat ints U1 the ] 
sands of victims of the zeppelin raids, possibly not more thar 
nity so] ers lr 
senals it é : Se 
women and ec! are ad me! | e me! who 1 viva 

he epnpe ns I ~ Ve! Oo Varae \ I Lro 
(_rosses 

OF KULTUR 

W her e Ge red Be m they olat 

eaties throug 1d give heir plghte 

r sixty years er natior You woul 

when the vent | de ‘ 
they would treat the ple with sor consideration, evé l 
3} ‘ 1) \ \\ r ‘ 
to take a district in belg nd irect their soldiers to 
pursue ne I ~ 

iwalnst a W I t f 

Ss ( \ I ( \ 1) W 

e re t of Lo br ti sa e! n ab vve! 

i i ul née e | ) wit ’ iw vé 
ir vzed i ‘ e ¢ é is ts Ss] 
brutalitic » oe 

OK O \ e ¢ enc ises that could not have bes 

tte excep Vy tne e!1 cers, ana they showed that 
his was part of the military policy of Germany in terror 
izing the rest of the innocent Belgians by such cruel atrocities 
in respect to the rat ilies ol this part ilar ttle distr 


worst thing they have done has been with respect 


When England brought over the Indian trooy 


to help that small regular army of hers, and they 


But the 
to Armenia. 
came a 

I treated, th 

Germans held up their hands in holy horror and said, “ The 
all the time 
Sultan of 


made good soldiers, showing they had been well 


are sending Mohammedans to fight Christians,” 


having that eminently Christian Monarch. the 


X\t SW a’ 
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Turkey, in alliance with them. And after the alliance was 
secure, then Turkey proceeded to carry out a purpose that she 
had partially attempted to carry out years before in ridding 
herself of Armenian Christians in her Empire. She proceeded, 
with Germany looking on, and with officers of the German 
Army at hand, through her regular soldiery and her irregular 
soldiery, to murder eight hundred thousand Armenians because 
they were Christians. Now, that is an evidence of the falss 
philosophy, the horrid philosophy, that there is no interna 
tional morality, and that nothing should stand in the way ot! 


military success and the advance of the State in the spread of 


fhat is the kind of enemy we have to fight. That is the 
psychological state of the German people, and the only way 
In which we can change it, as | say, is by defeating them 
we deleat them, tnen they will appreciate thie talseness 
a philosophy which can only bi istified by victory, and 


then when they are defeated, as we must defeat them, ther 


they will relegate the Kaiser—it will not need any action o1 


our part—they will relegate the Kaiser and the Prussia 
military regime to the place where they ought o Ay 
plause 

| S a very satislactory thing to see that the sin « Line 
Germans in this regard has found them out When the war 
began, good Christians hesitated about believing in a good 
God, when they saw that so many innocent me could be 


hurled into a vortex of destrietion, agony, suffering and death 
like this. Now the thing is cleared away, and what we see is 
that the world has been suffering from a cancer of militarism, 
and Germany has been responsible for it, and she has led the 
world on to these great armies, and on her hands is the blood 
of this awful war—this war with fifteen or twenty times the 
number of men engaged in it, and with an equally increased 
amount of suffering and agony, compared with any other war 

with 40,000,000 men engaged, 7,000,000 men dead, 6,000, 
000 men in the hospitals, and 6,000,000 men in prison camps. 
That is due to Germany. The causes cannot be cut out but by 
suffering. God works by inexorable laws, and the penalty of 
sin must be paid. 

This is a German war of aggression as any schoolbo 
can now see. The White Paper did not show any com 
munications between Germany and Austria during that 
anxious time, and they have never been disclosed, but we 
know now that Russia was not prepared, and England not 
any more prepared than we are today, and France was 
very lacking in her preparation, and yet we are to believe 
that these three countries conspired to attack Germany who 
was ready to the last cannon and the last reservist. Why, that 
is enough to make a horse laugh. It is true that Germany 
did not advise the killing of the Crown Prince and his Con 
sort. That is not the way Germany has begun her wars. She 
gets ready. She plans a war. She gets ready, and then she 
waits for the opportunity so that it shall seem to be a war 
of aggression by other powers. That is true in every war 


she has waged since Prussia has been in power. 


GERMANY’S WOEFUL BLUNDERS 


So to go back to this sin of Germany finding her out. She 
has been perfect in military preparation; she has been perfect 
in military strategy, but where has she made her blunders? 
She has made her blunders, and her great blunders, in mis 
reading other peoples, in her diplomacy, and she has made 
these blunders because she has eliminated from her own soul 
considerations of morality and motives of good, motives of 


service and allegiance and ulisellisliness. and theretore sie bas 
eliminated those from her judgment when she goes to judg 
of what other people will do. So she made a mistake about 


Great Britain, and her conscience in respect to Belgium 


She made a mistake as to the British possessi | 
those independent dominions she said. “* T} 
the domu ! eou ! S r 
) ym Vv ‘ } d go in, there is n p or 
exasp : 
‘ ecari ~ ? is é 
cause she could not appreciate the ! eLw hos 
countries and Great Britain She could not appreciate the 
daughter’ oO © her mother that ha protected her | 
here any more ob n this world t he wa 
in which Canada and Australia have responded to the eall o 
the mother country? Canada has sent 420,000 men, nd A 
LOO OO ‘ \ opu on ¢ vé 
Oo ind ¢ ‘ ol ‘ oO | ‘ 
would ive ( é \ 
I e Gel I ( Ss «ae } 
SO I oO patriotis eep \ ) 


Krance was not prepare | she 1 ( i 
t no nspirin ! rhe I S! ie how 

hat the Germa iff was emp I ‘ 
firs ind she stoo ] i \“ h tha I B 
regular Army, she e ‘ he German |! i I 
Marne and saved the world Great applause 

The biggest mistake she has made has been with respect 
to this country. I remember some of the things the papers 
said—they said we were a tangoing nation "hey said 
were too fat to go into the trenches. They had a contempt tor 


{ 


us because we had not prepared tor war They assumed ou 
citizenship of German origin would prevent the war, and po 
ical considerations would divide the people in that regard 


They were also obsessed with the idea that they could end the 


war with this murderous weapon, this weapon they could not 
use except by accompanving its use with the murder of neutral 
peopl So they went in 

Now, ten. filteen or twenty years henee, when our rrand 
children go to their fathers, after having read a history of this 
war, they will say ‘Papa, why in the name of common sense 


did Germany foree the United States into this war?” And 
papa will have a hard time to tell, unless he goes into all of 
the circumstances and treats the subject from a psychological 
standpoint, because the boy will say, any child would say 
“ Why they had been fighting this war for three years, ex 
hausting as no other war has been betore, so that they were all 
not exhausted, but nearly so, and at that time they deliber 
ately foreed into the war against them that gigantic young 
nation that could furnish what is absolutely secessary, and 
what must determine victory in the war, more food, mor: 
money, more fighting men than any nation in the world.” 
Now, that is what they have done, and nothing ean explain 
it except the obsession that I have referred to—their failure 
to see things in other people, because they nave eliminated 
from their own consideration those moral motives. Now what 
are we going to do about it? I have said, potentially, we are 
the greatest power in the world. We are a potential military 
power, and we have got to make that thing which is potential 
actual, and that is no mean job. We have before us a war 
of two, three or four years. We have got to raise an army of 
five million or seven million, or possibly more. It is man- 
power that is going to win this war. Russia has become a 
pulpy mass, and it has got to work out its own salvation. 
There is one feature about that situation, and that is that the 
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Germans will not know any more about what Is going to hap 
pen in Russia than we do, but it is going to enable the Ger 
mans to bring back, doubtless, many of her divisions to the 
Western front; and we must 


fight the war out on the Western 
Western front will reac} 
We have got to f 


front, and it may be that the 


the North Sea to the Adniatie irnish 


to our 


Allies not on! ood, not only money, but we have got to fur 
nish them the man-power hat wll g i predo! un 

will win this wat We have got to wear ther ut, it may be 
b I ol s UI vore Lee out, but we have ) Oo do it 
b f ais por t) Si oO ov ae 


KEYNOTE 


An All-Day the 


«+ 
on (,reat 


Meeting on the Service ot 


Addresses 


Series ot 


til Opi S s oO 
" 0 S r) , wa serve : 
0 eSSI1O!I ‘ Lu O ] ol 
W ex ) ) ! rere pl 
“att ‘ ‘ ‘ oO " ( 
I } ho re Lik ‘ 
pre ‘ ul Vie esid ( mea ik. 
4 d ers Publhie Ser ‘ feace al War, 
u wi oO ( ne Ke oO ) S$ S810nS 
is é op ‘ es ining 0 
c1uzenshiy re ileguard ol a¢ pera ‘ vhasized the 
relatior ( ies ot the « ineer to the e presel 
gre emergency our ditional ad delivered 
betore the luncheon intermission, as follows 
THE ENGINEERING SOCIETIES IN THE N ONAL DEFENSI 
Gano Dunn 
SPECIAL | rion IN TIME oF War, Dr. Charles S. Howe 


I. NGIN ING ResearcH, C. E. Skinner 
THe AGRICUL1 1L Prosiem, L. H. Baile 
The afternoon session began promp 
Presid (nari i’ ‘ 
! Presi Hlo I é 


Ke nneay 
B Mood\ 


Durand 


UNIVERSAL PUBLIC SERVICE IN 
PEACE AND WAR 

DR. IRA N. 

() UR } 

. only 


very 


By HOLLIS, WORCESTER, MASS. 


yrotession has long been classed as one 


It 


on the one hand, from invention 


concerned 


with the application of science. covers a 


reaching 


=? 


wide range 
and construction that affect the whole history of this race, on 
the other hand, to the little things that add only to conve- 
nience and comfort in our daily lives. Transportation, for 
instance, in opening to every nation the products of all others, 


and in permitting the ready ebb and flow of travel, has had 


kingineer to the 


Engineering Pre 





ANNUAL 


MEETING 


pendence Gdepenus 


not as it will be when our bovs are shot dow when we 
eonusu ne casuaity l1sis to see whether thos ¢ oO have 
Sullered One ol the great satistactions is 1 l hen we are 
when we meet disaster, as we re go isaster, 
f 1 +} hav } _ , +} } lar 
we find there have been Diunders, as ( De inders 
, ‘ 
rom these Diunders and Ir es sa I {mer 
eOple are so Const ed \ nell 
‘ ( unae é 
‘ ‘ oO O 
) DD ( iT ( 


» SESSION 


Public 


yblems of t 


Times of Cri 
he War 


in with a 


( ) ad ( 
( T ‘ {) ‘> t ‘ 
Ss ‘ nNoral 34 
| ‘ » lo 
Ss te al she S ‘ e hin 
D ‘ eitizer the world upon whose shoulders great 
ry ‘ 
econ at Ce] burdens a piaced fie mus study nis 


t, and the problems of labor, 


rrow to the maximur I 


of his possibilities. His 
ng has fitted him for anything, providing he does not 

5 ) the humanities altel! l@avVInE ( Lhe pre H S work W 
be better done tor conscientious pe rmance OL @ivie auties 
ind, if thereby he is drawn away om technicalities, his 
education will have justified itself At this time there is 


nothing more important to him than a clarification of his 


thoughts on government and public service. He cannot afford 


to remain outside the life of the nation, and he must exert 


himself to do and to know. For that reason, it is a happy 


thought on the part of the Meetings Committee to set apart 


s day tor public questions. The first thing in any discus 
sion 1s a courageous look into our shortcomings as a nation. 
We the faults of yo ith, not beeause our form of govern 

ent is inferior, but because it is superior. We impose only 
as much government on the individual as is lutely neces 
sarv to hold society together 

eat difference between the Allies and the Central 
Powers lies in the attitude of the individual toward the state 
| ceptions a ou in modern times; one springing 
ut ot Rousseau’s revolutio y doctrine that government is 

f ( om the cons he governed, and the other from 

he nt divine der which the governed derive 

( privileges from ynsent of a ruling class, « fa 
erowned head. 

I he st case, soci regulates itse ind the state is 
who possession of individual citizens In the seeond 
case, society 1s regulated by those set above, and the indi 
vidual belongs entirely to the state, in whose service anything 
may beeome justifie "hese two ideas lead to characteristic 


failure when carried to extremes; as, for instance, in a democ- 


racy, liberty unchecked by publie opinion is likely to become 


license, and freedom n 


lay mean simply the power to do as 
the individual pleases, without reference to the common wel 
fare; equality would be nothing but a dead level of property 


under this theory that would render democracy the most 


} 


oppressive socialism. In an autocracy, the individual, as the 
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property of the state, may become a murderer, a liar, a thief, 
and the lowest of conspirators without loss of station, pro- 
vided his deviltry is committed at the behest of the ruling 
power. Secret diplomacy against the well-being of other 
states will always flourish under a military autocracy. 

In the first of these cases you have the destruction of indi- 
the other, the 
complete breakdown of national morality in relation to the 


vidual conscience as related to the state; in 


world. We have these two extremes at the present time side 
by side in Europe: Prussia with the unbridled license of the 
ruling classes to do evil, that their good may spring from it, 
and Russia with a complete collapse of state morality in the 
socialism. 


hands of ignorant 


TRAINING FoR PusBLic OFFICE 


luxtremes in government are always wrong, and wise men 
have studied for ages how to check that tendency. It is per- 
haps the most important problem that we have in our own 
country, where every individual can express his views freely 
without fear of being arrested for adverse criticism against 
a dynasty. Every public officer is a public possession, and 
can be dissected without any hindrance on the part of the 
law. This implies for success in government a self-control 
that comes only with training, and the American people may 
well pause to think more seriously about training for public 
office and for citizenship in a democracy. We have had very 
loose views on this subject ever since the formation of the 
Republie. Anyone may be put into any office on the principle 
that American common-sense will somehow muddle through. 
Hence this subject is more than timely. It is the psychologi- 
cal moment when all people, especially the engineers, should 
strike a good blow toward the education of men and women 
for service under the state, and for that kind of self-control 
and sacrifice that produces efficiency in a republic. 

As a matter of fact, this whole subject is of vastly greater 
importance at this session of The American Society of Mechan- 
ical Engineers than any technical or professional paper could 
possibly be. While a single invention may often change the 
whole course of human history, the freedom of man for his 
own development is so dependent upon his training, or educa 
tion, that we as engineers ought now to turn our minds entirely 
away from technicalities of science to the fundamental rules 
upon which all society must be based. We are citizens first, 
and engineers afterwards, and while we know that the exter- 
nals of civilization have only kept pace with the progress of 
our profession, we know also that the spiritual side of man’s 
nature is a development of the geologic ages. Short periods 
of history disclose relatively little change. During nineteen 
hundred years of great material growth, humanity as a whole 
has not taken a single step toward the realization of human 
brotherhood, except, perhaps, in the surrender of legal owner- 
ship in slaves. The mechanic who works for us lives in a style 
that a monarch of the middle ages might have envied. A 
traveler four thousand years ago coming out from Egypt 
would have written a book about his adventures in crossing 
the little arm of the Mediterranean, called in ancient times 
the Syrian Sea. But we moderns have many in America who 
consider a journey around the world only an event worthy 
of an evening’s conversation with a few friends. Through 
engineering we know the world and every corner of it, as our 
grandfathers could not have known it. We know how nation 
has come to be dependent upon nation. Yet ethically we are 
still as blind as the money changers who were driven from 
the temple by Jesus Christ, and we are fighting the most 


horrible war in all history. 


THE 
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ENGINEER’S TASK IN WAR 


Every war has its roots deep down in the history of the 


and it is often difficult to the causes. In 
War the 
event, that brought about the war, was the sinking of 
Maine 


put the responsibility on the Spaniards. 


race, very 


the 


trace 
immediate 
the 


in Havana Harbor under circumstances that seemed to 


our Spanish immediate cause, or 


The real basis of 
the war dated back for generations, and was only the result 
of many struggles against the autocratic power of a nation 
exploiting American colonies for its own benefit, without any 
reference to the good of those who were exploited. This war 
too is the result of great forces that seem always to have 
existed. It is made more horrible by the inventions that began 
with James Watt’s improvement of the steam engine into a 
workable machine. While it is not caused by the work of the 
engineer, it is essentially an engineer’s war, in the respect that 
it uses all of his talent toward making the war more terrible 
It is the culmination of the century of invention that followed 
Watt, and represents a struggle between those who have delib- 


erately conspired to make use of all human resources and 
invention for securing dominion over the world, and those 
who believe that man advances in true happiness under 
individual freedom far better than under the direction of 


autlocracy. 


making the 


world 


the 


elvilization 


It is our task as engineers to assist in 
safe against the forces that we have unloosened, so that 
century may not close with a total failure of the 
of Christian races. It is we who have developed the applica- 
tions of science, and it is we who are using it to destroy one 
foreed into the 


another, struggle by the rulers of a nation 


that knows no right except might, and no mercy except that 


which is taught them by the sword. Our great problem will 
be, not how to develop further, but how to tame what we have. 
that 


for him, then it will never be safe 


Unless some conscience is aroused science is not to be 


used against man, but for 


this world. It will always be an explosive ready to go off and 


destroy. The poisoning of wells is nothing beside the reversal 


of preventive medicine into a destructive agency. Every prac 


tical invention can be turned into evil for destroying the white 


races in favor of the vellow and black men, who have no 


science. 


Best TRAINING 1S EpuCATED CONSCIENCE 


We as engineers must take our share in quickening the 


conscience of the American people toward the danger « 


I un- 
day the 
That is, after all, the 


most effective training for public service, and the best antidote 


limited, unchecked forces, and in preaching night and 
importance of an educated conscience. 


against the unholy advance of scientific brutality. 


should have been 


had 


The potent influence 


It is a curious thing that James Watt 
prevented from practising a trade that he learned in 
London by the trade guilds of Glasgow. 
over his life and over human history sprang out of his having 
been driven to take refuge in a university as mathematical 
instrument maker, where he was called upon to do all kinds of 
odd jobs in connection with a physical laboratory. By a 
strange irony he improved the steam engine and thereby let 
loose the forces of labor-saving against the trade unions, thus 
creating problems infinitely more difficult than anything con- 
nected with labor a century and a half ago. 

In what respect is democracy to be preferred to an autocracy 
which safeguards the material welfare of its citizens, and pro- 
vides through state regulation for their comfort? That ques- 
tion is an important one before the American people, and we 
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should study it in order to understand and buttress our own 
institutions. Our education has taught us that there is only 
one answer, and we believe that science is safe only in a 
democracy such as ours. 

Efficiency has come to mean something new to us, and by it 
we can make an adequate comparison between the two forms 
ot government, but we must take efficiency in the most com 
prehensive sense of the word. It is nothing to mankind if by 
life, 


larger population 


reducing the labor required to produce the necessities of 


it simply enables a country to support a 


The thing worth while is righteousness and satisfaction in 


Our 


lives, not a larger number of human beings on this planet 


One can express but little sympathy with certain exaggerated 


notions about race suicide. There is no such thing. There is 
an ebb and flow and a divine law under which some families 
gradually die out and others come up to the great places of 
the world. Race suicide, if it existed, would be found ir 
insar rv conditions of life and in the recklessness vhiel 
el cir ire otte bor? into the W rid 

The best detinition of efficiency o | sa 
me ‘ illo na an etnica : U ( j 
we (5 ! aoubter made an eno ( 
nl d the appheations of scien HH 
that the ) ordel oO eep a I p oO 
conte ly Oo That is their share cover! 
nent 3 i (ie il ’ ‘ { | Ti¢ i ) ‘ 
word. Hes holar d her statesmen ha betraved her. One 
has ¢ oOo rea e paper signed by a wer ol professors 
to reach the co sion that there is too mu professor i 
Germat ind to le humanity ihe world has bee hypno 
tized up Oo wilh i very rece! pe oO ) (rer! I 5 owl 
claim of preéminence and the shock o r’s sclosurt 
is as much a sense of disappointment as it Is a revulsio 
against the protessors’ .claims 

SoME Wot! GERMAN WEAKNESSES 

(rermal s ot ¢ eer her re oO with other illons 
She is not even efficier n her spy system, for her spies are 
but « dren in the hands of Americans. Germany is not even 
efficient her science and literature. She is woefully behind 
the English and the Fren h, except in those applications that 
Oring ve th and power. 

In some article President Eliot has well stated what he 
calls “the precious lesson of the war.” foward every kind 
ot national efficiency, discipline is rood and cooperation 1S 
rood bu tor the highest efficiency, both should be consented 
to in liberty We are now going to prove this with the blood 
ot our sons, and unless we sueceed against Prussia our con 


be sub je 


stitution will to modification, and we must begin 


again, like Sisyphus, to roll the rock up the hill in the hope 
that next time it will not slip away from us to roll back. 

A power of initiative in a free government and a power of 
initiative of its citizens is certain, in the long run, to triumph 
over a national organization created by a few who have care- 
fully directed the thoughts of the masses. If we put Kaiser 
Wilhelm alongside of Abraham Lincoln, we see in his royal 
person only a belated barbarian come back out of a shuddering 
past to destroy all that humanity has gained in the fight against 
We know that the heart ot 


dom of the individual, and that only the drum beats for the 


slavery. man beats for the free- 


Not one word that Lineoln has uttered 
Christ. 


divine right of kings. 
is false to the doctrine of Searcely one thing of the 


The 


Kaiser’s might not have been said by a heathen king. 
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whole Christian religion is based on the right of the individual 


to a life of his own, subject to a true adjustment to the 
ment 


Almighty’s laws. Democracy is a final form of gover: 


It may have its failures, and if it fails now it will come again 


and again until the whole earth is freed from th« privilege bv 
birth and the rule of a few. 
WHat AMERICANS ALSO LACK 
All preparation for public service must be based upon a 
foundation of good citizenship in our whole country, if our 


officials are to serve well in this re 


publie. A human 


can be formed only with strong men at 


first-rate publie service can evel be built up oO! i abbD LY 

less attitude toward civie duties \merica 1s young yet [t 
s { DO ho has grown far too 1 pi oost nter l 

t Wi I d possibilities after his fr hall ha ) 

KI into a solid ! 3 One hundred and tw y-¢ s 
ot enou to Dring a nation Oo 1t8 majo , esper 
ide up of such diverse elements as ours, the dumping g i 
t all the world for the oppressed and the poor 
Our neighborhood and our international ide 
Chey are found in the Bible. At the same time we lack eoh« n 
aii ‘ ons nee l rela y? ( our o (70 

ive dual must be regarded as part of the pub 
ce, and the first thing he must acquire, whether he be native 

DO Di rr It ] ylic consclence I S0 way e 

Oo! ‘ I oOo ¢« ( ircues na be i 8) 

I peo} ! e peopl es owes i 

pect, our patriotis rt a , 

i ve ! h DD ff lence oOo pro A co ae é 

ractu ot the nual appropniatior Congress is the resul 
? r t ) ) 11es eac! ( Whe! wa $s something 

) rie ner ! sur ne = nave peer ymnily 
0 OoLte he op ior ( and Cay ( bor have aire y 

shown us more than once how little thev care for the eat 

I ss people who ey class as the publi lr he lyn ng 

eri nais i SOI mes ot innocs t } ) nd noth 
4 ito disreé rd tor the good name of the state ese 
ire our ire ! we must oe rid ot tl order it 

the beau ( alt ocrac n no be niaden bv ( h i x 

cerescence | ( | itter oO pile ( Sele (4 W 

religious re \ he chu es oug » take a shi 

national lift 

KLEMENTS OF AMERICAN CITIZENSH 
rhe first demand of our repubile 1s, then, an edueated pubue 
conscience No man should expect more from his country than 
he is willing to (hose who whine about injustice in 


modern society are usually getting about what thev deserv« 


‘ 


The second demand on every citizen should be a knowledge 


institutions and the method of 


that 


of our rovernment It goes 


without saying the English language is an absolutely 


essential foundation for this. Most failures in citizenship pro- 
ceed from ignorance and carelessness, rather than from vicious- 
ness. The normal American is right-minded and is morally 


lhe 
he 


upright, but slack in his responsibilities to the publie 


moonshiner in the Cumberlands makes whiskey becaus¢ 


neither knows his relation to the body politic, nor the evil 
effects of drink. His whole conception of government makes 
it something separate and apart from himself, an attitude of 
mind that, if carried to its logical conclusion, breaks down all 
government and ends in the ghastly travesty set up by the 


ignorant peasants and workingmen of Russia under the cor- 
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rupting iniluence of the Germans and of money. The first 
thing to learn is that freedom does not mean emancipation 
It means the self-control that 
permits reasonable surrender to the needs of War 
In the 


in any way akin to 


from all responsibility to others. 
all men. 
has given America the dim vision of a new freedom. 

fall of 1914 no one would have thought it 
War, and 


rreat 


our Civil yet we see it now in its true perspective 


as the struggle for freedom, as the struggle for the 


Yet 


Rousseau’s doctrine, that man is 


union of all nations, so that war may never come again. 


we must have no illusions. 
born free, is false unless the word free is defined in some better 


Men are 


the cradle to the grave they have to yield, and every individual 


sense than that in the dictionary. never free. From 


lacks freedom in just the proportion in which he has to learn 
to live with other people. He must think of the wishes and 
the interests of others. When he has learned how to surrender 


himself and has learned obedience to the law, then he is truly 


free. Freedom is no more a natural inheritance than flying or 
riding a bicycle, but it must be learned if it is to be of any 
value in a republic. It demands training, hard discipline, self- 
sacrifice in daily life, especially on the part of those who 


are chosen to transact the great business of the nation and 
to lead in the maintenance of our domocratie govern 
ment 


Another 


torted sense, it 


much misunderstood word is equality. In its dis- 
has encouraged that fatal kind of socialism that 
would permit no individual to stand out from his fellows in 
mental or material possessions, and it would eventually kill 
any form of government; for a nation grows great only on its 
inequalities, if they be not the type that set up false standards 
and destroy the soul. The true application of the word is 
found in opportunity. We are equal, and we ought to be 
equal as to the opportunity to make ourselves mentally and 
morally superior. We glory in the greatness and superiority 
of Abraham Lincoln, and in that equality of opportunity that 
permitted him to go from a log cabin to the White House. 
Our most important lesson, then, in connection with American 
institutions, is the 


Only when every man, woman and child understands 


the meaning ot two words “free” and 
: equal se 
them will democracy be safe 

[ venture to state that only a small fraction of the people 
in the United States know anything about the growth of the 
Constitution or the reason for adopting the articles fixing a 
definite relation between executive, legislative, and judicial 
functions. The Supreme Court has been called the greatest 
Why? The 
most powerful element of citizenship is found in the answer 


to that question. 


instrument for free government in the world. 
It involves obedience to law, respect for 
the 
Hlow many of our citizens grasp the significance of this 
It is 


second only to conscience in the making of good citizens and 


judicial decisions, and supremacy of reason over brute 
foree. 


in the training for public as well as private virtue? 


an atmosphere in which the public can be properly served. 
The two, conscience and civic education, create the kind of 
patriotism that would lead a man to refuse a publie office for 
which he had no training. Such a thing as a cabinet officer’s 
resigning because he turned out to be a misfit is unheard of, 
either because we have not learned what a misfit is, or because 
our people have not been taught what to give of themselves 
and what to demand in Washington. 


The third element of citizenship is found in true history, not 
that garble of victories in war, calculated to fill the breast with 
false pride that cannot see over an imaginary wall surround- 
ing county, state, or nation. Germany is a victim of exagger- 
ated ego, because her historians and writers have totally mis- 
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God has 


His 


laws undoubtedly have established ideals that dominate human 


represented the place of the German in modern lite 


not selected any nation for the dominion of the world 


ity, but never for the purpose of surrendering to some brutal 


ruling-class domination over men. Bad history, then, may 
promote bad citizenship. The history of our Revolutionary 
War usually emphasizes Bunker Hill and Yorktown at the 


expense of a proper perspective of the tremendous struggle 


against autocracy and the divine right of kings culminating in 
the French Revolution. We were fighting against George III 
1783, and the Declaration of 
than 


the Revolution was in the interest 


and his Germans from 1776 to 


Independence ad more friends 


The 


of democracy for the entire Anglo-Saxon race. 


probably h enemies 1n 


England outcome ot 
It remains to 
be seen whether this war is the final blow to the old system 
or not. We might paraphrase Lincoln’s words by saying that 
the world cannot longer exist half democracy and half autoc- 
racy. We must smash the autocracy in order that the world 
at large may recover a conscience and nations may hold a true 
and wholesome relation to one another. 


be 


This is why history 


should more earefully written and better taught in our 


schools. 

A fourth element toward the foundation for publie virtue 
in office is the education of foreigners in true Americanism. 
There are millions who must be turned into the kind of citizens 
found in the old colonies, the men who laid the suecessful and 
enduring foundation for free government. Could the Ameri- 


ean Constitution be written now? Have we the public men 


eapable of striking off such a document I believe we have, 
and that have 
of Through our workshops and our schools, and 


through 


many ol them been created out of the children 
foreigners 
associations, we should teach ideals of citizenship. 
This is more important than importing into the United States 
great examples of art in Europe. The statue of Frederick the 
Great, set up in front of the War College in Washington, is 
not a good example of citizenship. His system has ended in 
teaching good men that brutality is better in the will to force 
their kulfur upon other men, than gentleness and love, and his 
work must all be undone if our conception of human freedom 
is to be extended over the whole earth. The perpetuation of 
German or other foreign societies in 
that 
Usually the peaceful education of children in our public schools 
method of 


enough by other methods. 


America is unthinkable, 


and we ought to break down in one way or another. 


is the best proceeding. But we have not done 


There should be a great organiza- 
tion within the United States for Americanism, and it ought to 
be used to counteract all other influence by pub.ie speaking 
and by a more effective propaganda than the Germans can 
ever again set up in America. This is the melting pot, and it 
is our duty to make sure that, when the whole mass is fused, 
it remains an American democracy firm in its convictions and 


in its demands on public service. 


WHat 1s Pusiic SERVICE? 


* What is public service? Almost everything we do that 
brings us into contact with our fellow man is public, and we 
are likely to be too narrow in our definition. 

Our relation to the government may roughly be divided 
under four heads: 


The civil routine or conduct of business in government 
Civil research and publicity for the benefit of citizens 
Military training in peace 

Military training in war. 


one 
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THe Civin Ro SE oR Conpuctr or B ESS (io 


tration, Congres al the 


appre: 


concerned, and it 1s the 
instance, the \ 1 Oo 
his busi Many million dollars and four ve 
at the end of that time he goes out Even though a few 
the cabinet officers ma t nto their po ions, te ey 
have ar Knowle ( ot rovernment or tthe erence 
government 

Wher 


worse, because men are elected to 


we come to the eoisiative brane} Lhe matter 1s ¢ 
represent constitueneles o1 


o relation whatever to the transact 


of the vovernment’s business Congressmen when elected have 


home 


and very generally do not teel 


ment The I ote are cast too otten 


without knowlng an‘ 
thir y about the supject on 


Sald that tl : ) ilso true oO! 
under a democracy that 


over, but it ought to be better 


responsibility on the individual, the responsibility for fitness 


1 4 } ! 1 


and tor citizenship lhe lack of conscience in connection with 


. : . } 
our lecisiatior Ss oltel aiseiosed in the { ongressiona oKer 


passed the House of Representatives and tne 


ce on some differences, nd there 


and never had been discussed In our appro 


there is wholly a lack of system Attention has 


been called to this time and time again by men who have held 
high olfice a ire well aequainted with our methods. Millions 
of dollar re squandered because there is no budget and no 


plan, just as millions of lives may be lost through the failure 


Allies l! 


shows al 


this war 


oneerted actor rv the 


lack of 


understanding on 


people or a lack of ent rprise on the part ol 


the engineering profession \ very large part of the business 


of this country relates to industries, transportation and engi 


neering enterprises, and yet there is hardly a man in all Con 


The 


know 


rress who has any grasp ol the engineering matters 


this is that our Congress does not 


What 


beaten 


curious part of all 


that it doesn’t know would be self-evident to a seien 


tific man must be into a congressman by means of a 


trip-hammer, and yet our people put up with it. 
We have feel 
judiciary, so far as the Supreme Court judges of the United 


States and of the 


every reason to confidence and pride In our 


states are concerned, but the courts have 
already been too much eriticized by their own judges and 
lawyers to render it necessary for me to make any explanations 
Many 
eases have been known to hang on for years. Trials that should 
have been dismissed in two days have been exploited before 
the public for weeks. The Thaw case that was tried in New 
York was a disgrace to any community. The newspapers 


whatever on the lack of training for doing business. 
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without publie eonseience at all published broadeast the most 
nauseating details caleulated to a morbid curiosity 
rto devcrade he oral ans ( ot our vo ne 
ne if il newspap c 
r hat we ] I 
no ) 
| 
| I ‘ ‘ rtments o } Ver ive 
i A ‘ i ) 4) rst t i) t { } 7 
‘ ‘ pu en iseless ~ ] ) qj f 
Bureau ota il he Avcricu iral Departme e Weo 
rical Ourve he Bureau of Mines ire unques ) bly } p 
to educate our professions, our workmen and our farmers 
I} ; ‘ 
Oo ! rner etherens ine men ippolnted ores Inder 
, 
se ( epartments are usually well-trained m¢ ey 
? ] 
an natural be classified by some kind Oot e@lvill-service ex 
imination as the men in the business departments cannot 


very state and every community unquestionably feels the 
effect of what we may call publicity at this time. The food 
conservation program carried out by a mining engineer is 
re ully creating a revolution because the American people nave 


been exceedingly wasteful and they are learning now some 


moral effect of saving Mr. Hoover is only an 


instance of what can be accomplished by putting a trained 
man at the head of a department. Mr. Seott at the head of 
he War Industries Board and Mr. Coffin at the head of the 
great dustrial surve were Other examples of what our pro 
esslo! iv contribute to the suecess of the government. Too 
often, however! he profession of engineering does not realize 


aepartmenrts, those ot busi 


ess ve s those ot scientifie research, bu is the latter 
that « su e should be ready at all times, for this our 
} ches eto I ervice of the people Few engineers 
confess themselves able to speak on engineering and govern 
ment subject We hold a duty to this republic, and we 


learning. 


Minirary TRAINING IN PEACI 


One of the most astonishing phenomena in modern times is 
the ease with which the conseription bill passed Congress 
the extreme ease by which it was enforced Practically no 


and 


was ready to 


ob ection has peel ra sed except by a tew malcontents 


crazy people, and, yet, a few 


years ago no one 


listen to the words military training. Perhaps the speakers or 


the subject emphasized the words too much and 


rave tre 
, “‘o ion that 
lmpression Lia 


shall 


nation, 


they meant a large standing army, which we 


never want It there is to be service in war, the whole 


every individual, man, woman and child, must share 


in the sacrifice, and must be prepared. The hiring of volun 
teers is no longer moral. Only time will indicate how much 
we owe to Leonard Wood for his untiring effort to wake up 
The 


directly 


the country to the importance of military preparation. 


whole matter of training officers has been formed 
around his Plattsburg camp, and it is not too much to say that 
the training of all our men for service abroad is based on his 
theories. We listened too closely to the politician a few years 
ago and we have been fed up with three or four thoughts that 
would destroy the discipline and the correct reasoning of any 
nation if that nation believed them. The springing to arms 
of a million men in a single night is that peculiar kind of 


idiocy that is accepted in the remote agricultural regions where 
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ignorance of history is the dominant note. We engineers are 


not too proud to fight. We do not want peace without victory. 
We were not kept out of war and we do not want to be kept 
out until little Belgium has all that belongs to her again, all 
except the dead and the virtue that has been outraged by a 
brutal soldiery. I have never been a believer in the German 
system, because it gave too much control into the hands of a 
comparatively small number of officers constituting the Ger- 
man general staff. The idea of service beneath that system is, 
however, good. It makes for the education of young men and 
for obedience to law. Our country is not built up on the idea 
of obedience to individuals. It should, however, learn that 
It is 


hardly necessary at this time to dwell long on military training 


liberty is based on law, and can never be anything else. 


in time of peace. We have had our lesson and we shall prob 
ably never go back to the old system of a small standing army 
and a smaller militia of more or less efficiency, usually less. 
The conception ol publie service has been drilled into the 
people by stern necessity to maintain the liberties of the world, 
so that we shall probably have some kind of military training 
this 


difference the camps make in the slouchy individual who enters, 


long after war is over. Everyone has noticed what a 


to come out the trim, erect soldier. 


The old pioneer days when every man was trained to use a 
musket have long ago passed, except in a few places not yet 
settled. We cannot possibly depend on the initiative of com 
munities to teach our boys how to shoot and in fifty years 
from now a gun of any kind will be as little understood as 
the archaic engine put into operation by James Watt. Con- 
sequently, we must necessarily have some artificial methods of 
teaching the youths how to shoot and how to act in codperation 
with other young men. 

Military training is probably the best method we have of 
Americanizing the young men who come to us from foreign 
countries, and every one of them ought to be required to take 
his turn of service. It is not necessary that a foreign citizen 
making his home here, should be required to bear arms against 
his old country, but he should, for the sake of teaching him 
American ideals and American institutions, be obliged to take 
his place in the camps with young Americans, if he is per- 
mitted to make his living on our soil. The simplest of military 
training is learning how to keep step and that is a great moral 
influence. We need it beyond everything else in this country, 
where the forces are so pronouncedly centrifugal. Keep step! 
It does 
mean that they must act together for the good of our country, 


That does not mean that the men have to think alike. 


by a willing obedience to the control of men selected to manage 
the affairs of The leveler 
between the rich and the poor who must work together, what- 


government. Keep step! great 


ever their homes may have been. It is the great simplifier of 
The collective action that will 
put our public servants into a higher standard of training and 
education for their job. 


human relations. Keep step! 


Keep step! There is nothing more 
inspiring, more beautiful than the march by of an American 
regiment. There is no goose step about it. It is the free swing 
of a free people that will never be trammeled by military 
dictation. 


MILITARY TRAINING IN WAR 


This nation already has that definitely planned out and our 
conscription bill has called many thousands to the colors. The 
selective feature of the bill has been more or less lost sight of, 
and its spirit has been violated up to the present time. Selec- 
tion on June 5 amounted simply to a lottery method of choos- 
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ing men for the service and little attention was paid to selecting 
them for special positions, in such a way that an army might 
be formed most quickly. Our young men are graduating frum 
the schools, colleges and technical institutions. Many of them 
West Point 


Annapolis, but comparatively little use has been made of this 


have a training similar to that found at and 


fact. There are new training schools established that will 
eventually turn out men for specialized service, but here are, 
and were, many young men all ready for special service flung 
into the ranks. We have had warning of this in the mistakes of 


Kneland at the outset of the war, and we have done nothing 


about it until now. One of the very curious anomalies in con 
nection with even temporary exemption, is found in the recog 


nition of the special importance of dentistry and the study for 


the ministry, while the industries have been recognized only so 
far as their workmen are concerned. If the present system is 
maintained, our engineering colleges are going to disappear 1 
a comparatively short time, and the government will have to set 
up special schools which will take years to fit men for the 


places that the eng schools ean fill. Training in war 


neering 


is very quickly seen to be the heir of mistakes in training 


during peace. Inasmuch as we had no training before this 


war came on, we are heir to nothing and all of 


be learned. 


The most serious part ef this whole business is t! raining 
in time of peace is of no use whatever unless something 1s 
done about a supply of munitions and weapons to be used in 


time of war. In that re spect we were worse oll than ar y ol 
the belligerents except little Serbia or perhaps little Portugal, 
whose standard we just about reached at the outbreak of the 


war. That is what rising over night with a millior 


means in the mouth of those ignorant of 


they be in high places. 


NEED GREATER WAR PUBLICITY 


The training for the present war has a very important 


corollary that we seem for the time being to have lost sight of. 


A press bureau is established in Washington for the dissemina 


tion of information and its duties have been too narrowly, 


defined. We need now extensive propaganda on what we are 


The 
his reply to the Pope’s proposals for peace, but the people 


actually fighting for. President well stated the ease in 


know only the call for troops and for money. A few pacifists 
and their friends, the German traitors, are concea'ing the great 
We must have concerted and 
What do 
the Central powers stand for, the Prussians, the Germans, the 
They are all 


banded together under the compulsion of the Prussians, whose 


moral issue behind this business. 
widespread publicity of a more penetrating kind. 


Hungarians, the Bulgarians and the Turks? 


ideas of war as a good thing and brutality as the justifiable 
method of striking terror into the rest of the world are wholly 
abhorrent to us. Their success means our failure and we must 
bring this home to every American, instead of taking things 
placidly while the German newspapers are fooling the public. 
We must, as engineers, carry back home the determination to 
awaken the country whether we are organized for that purpose 
or not. Every bit of camouflage should be torn off so that we 
Americans can see the vision of death beneath it. The old 
Persian proverb, “ He that knows not and knows not that he 
knows not, he is a child, teach him,” tells us the daily work of 
all our spare moments. 

As part of the general publicity we must dwell on saving 
for the war. Economy in food, fuel and clothing is the moral 
duty of everyone. One of the saddest sights in an American 
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community is the organization of merchants to tell people to 
go on in their former mode of life and to buy. Carry this 
idea to its logical end and we shall lose the war. Prosperity 
has not come. All boosting of prices is blood money, and the 
men who are taking advantage of the country’s need will be 
tainted all their lives. One of the most necessary distinctions 


All 
for the 


in business is the priority of essential industries un 


essentials must go and all exeess profits must be saved 


success of the country in war. 


ENGINEERS Must Kini Conspiracy 


ury 1s still young, and we do not vet know 


historia Will it be th 


birth to Christianity ? 


to the future 


debauch of science or will it mean a new 


It is our task to decide this here are two tendencies; o1 
toward greater comtort and luxury, and one towar reat 
servic The first can plunge us only deeper and deeper 
war for the control of a commercial o itpu It can o brir 
us more rmiy nder overning class derived either I 
or co ere ] i¢cess The second me I 1 CoO ple 
emarne ! oO I ay i I rie to ft I ot service 
the el ures ood overnme hap re 
The eorv that hold men tovether } 
] + ‘ 

A er é ne ¢o ro 1or i ance er I ( ‘ 

} ls 2 
are ) e erm ed she Ss oO old aoerrine ihis W I I 
ias an i ( ri world, ar ad our Work @as e! nee 
and citizens is to help prepare for the new dav whe ile 
ot kir rs ch l have been swept awa Our professior YT, 
mor responsible tor America under the century of 
Lior l issed, s itis we who have created the applications 
> + +} ; | 
of energ dj we who have given the wealth of the worl 
into the poss on ot a tew met This war will create man\ 
t res It w place vast power in the hands of th 
strongest and most ruthless It will strengthen the trad 
inions into autocratic groups defining what each individual 
sha be permitted to do, and what wages each shall receive 


and accept this? Are we to remain for 


ever blind to our own power? There is only one answer to 
that We must, as engineers, go forward with our own cour 
trymen to ] his conspiracy against freedom and, then, w 
must give our lives to fight, that science may never again be 
emploved 1 destructive agent in the hards of a few un 


OurR SOCIETY 


WHat Can I Do? 


What 


world’s affairs? 


this 


more or less 


stand for in the scheme of 
that 


will be 


society 
We 


there 


does out 


know there must be 


selfishness and 
the 


Cooperation may have as its motive one of two ideas; first, 


often a difference in 


great 


general fundamental principle underlying organization. 


the desire to benefit others, and second, the desire to benefit 
the organization. Sometimes it is difficult to classify under 
either of these, as the benefit to an association is often benefit 
And vet 
things are traced back to their origins, it is possible to place 
the 
and we may with equal propriety say the 


to the public, in lifting the general average. when 


most associations in their true category. For instance, 
missionary societies 
churches—are altruistic in their origin, and, in the main. they 
remain so. Charitable organizations, hospitals and colleges 
are unselfish, and grow out of a sincere desire to give one’s 
self to the service of others. Our own Society belongs to that 
elass which benefits others as it benefits itself, for it is essen- 


tially educational in its purpose. As the years have passed, 
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we have come nearer and nearer to a true conception of what 


this war has brought about 
The 


forward by the weak, or by self-seeking manipu- 


our p iblic relations should be, ans 


a sudden large vision of our duties not to be found 


are 


in relorms put 


lators of publie opinion, either within or without our So lety, 


but rather through a state of mind. We owe it to our country 
to think clearly and rightly, and to throw the whole weight of 
ur Socetyv into the seale for sound legisiation, good govern 
ment, and publie conscience The engineer’s philosophy is 
shown in his actions rather than in his words, because he has 


never learned to explain himselt It is expressed in the desire 
O serve ‘o profession can claim a higher motive than the 
lent men who fill our ranks 
We belie ir Constitution Oo he he he S 
rovernme! er pre ced, and that under 
pert ( » correct ther ves. Our e is 
! ons. We can diseuss 
cal have publ r 
, ‘ the need « ( 
‘ Y we } Ow | 
( ‘ he create , ‘ 
* a al ; 
van he sunlight ] 
he re ) I pie rr some tor ( eme ( 
D I re der a few me 
Our eo } } e that we ve , ? y 
I e deep 1 vonsibili for its welfare I 
to our ha hy o rrefathers and we know its \ 
God w ve to make it the perf ( 
I ‘ Dp et shall become when wat ei 
THE ENGINEERING SOCIETIES IN 
THE NATIONAL DEFENSE 
By GANO DUNN, NEW YORK, N. Y. 
K NGINEERS re indeed, coming into gioryv ans 
A oO! I rhe | rs we were readl about ! vestel 
in ouday s ers s to the behav of the ver I 
our national engineering societies recruited in Ne Yo. 
hrough th eney ot the Military Engineering Committe: 
onliv a ew months ro, and honor in the Wavs that wel 
reterred to by your president in his address whi 
mentioned the fact that the engineering profession and tt 
corporate societies representing them are having an ever 
rrow opportunits to «do the r hit for the (Jovernine! 
at this eritieal tim The spirit, the ntellivgenes he useful 
ness of the engineer 1s a matter of common comment have 
talked with severa niversity presidents who remarked upor 
he hich percentag of enlistments nad Volunleering Lor 
service, particularly of the men in the engineering schools 


and Dr is has not exaggerated the part that engineers are 


playing, and are yet to play, in respect to the thin 
vreat war which we have only just begun to appreciate and 


understand. 


some 


I should desire this morning to bring to your attention 


of the things that are now being done by engineers and en 


gineering societies. Adequately to treat of what the engineers 
are doing would take days, if not longer, and I ean only refer 


W ashin 


whole Government of the United 


to it. One has only to be in 


the 


the atmosphere ol orton 


a short time to see that 
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States respe o its military and naval preparation rests 
upon a foundation OL engineers 

M sk is encyclopedic, and | beg your indulgence if I but 
hastily skim over it. I wrote to the representatives of thirty 
two different engineering bodies that are now in contact with 


the Government, asking them to give me authoritatively, al 
though brietly, a résumé of what they were doing in connection 
with the national defense and with the war. It is beyond our 
time tor me even to go through the replies, but I hope to put 
them in the record, and they are certainly a seroll of real honor 
to our credit. 


l'o bi 


Naval Consulting Board was intended to bring formally to 


vin with, there is the Naval Consulting Board. ‘The 


the service of the Government the scientific and technical 
ability of a group of the best advisers on engineering lines 
in the country, and the Government had the conception that 
if it asked the engineering societies to select these advisers 
the selection would be better made than if it itself attempted 


to make the selection. Consequently, two representatives from 


each of the different engineering bodies were nominated, and 


under that nomination appointed by the Secretary of the Navy, 
and that board has been doing able service since the time it 
was appointed, starting with the Committee on Industrial 
Preparedness, which took an inventory of all of the industrial 
resourees of the United States. Later it proceeded to report 
to the Government on the needs of the experimental develop 
ment of improved devices, and finally it established connections 
whereby its services might be made available and useful to the 
Army as well as to the Navy. 

It now holds an honored position in Washington, where it 
acts as a Board on Inventions, and substantially all newly in- 
vented devices that are brought to the attention of the Council 
of National Defense, through various channels, are now r 
ferred to the Naval Consulting Board to be passed by, or 
turned down if they are not useful, or given attention if they 
are valuable. The Naval Consulting Board has offices at 15 
Park Row, in New York City, and has a large force of clerks 
The devoted services of its members are constantly given to 
going through thousands upon thousands of suggested devices 
from engineers, citizens, and others all over the country. 

The Naval Consulting Board was created long before the 
war. The next body in order was the National Research Coun 
ceil. The National Research Council was started because it 
was seen that, just as in the Civil War, such help as was 
given by the National Academy of Sciences, created by Presi 


dent Lineoln, and is now being given by the national en 


gineering societies, would be again needed. The Government 
acted, therefore, under the Charter of Congress granted in 
1864 to the National Academy of Sciences, among the pro 
visions of which were the requirements that the members of 
the Academy who then represented what we now represent, the 
engineering as well as the scientific intelligence of the coun 
try, serve the Government on request, in whatever direction 
called upon, without compensation. And they did an unusual 
amount of service at the time of the Civil War. 

Between that time and now, entirely aside from their sci 
entifie functions, they have reported on about sixty different 
questions to the Government. It was seen that this body 
could be made of great use at this time,, and consequently 
President Wilson requested that it enlarge its scope and bring 
itself, as it were, down to date, and inelude the increasing 
branches of science that were not known in the old days, in- 
cluding engineering, and to do everything to put at the service 
of the Government the scientific talent of the nation. 

In accordance with this request the National Academy of 
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Sciences organized the National Research Couneil whi nay 
be described as being partly a ederation and partly a creation, 

roug which there comes to one single Tocus every important 
selentifie agency in the United States. lt reaches the univers! 
ties, it reaches the industrial laboratories, it reaches the eng 
neering societies, it reaches the isolated workers in pur 
science, but the keynote of the National Researeh Couneil is 
science rather than engineering, and engineering plays a part 
in it only as it deals with pure science aand apphed science, 
in short, what we eall engineering research 

When the war broke out it was onlv natural that the Couneil 
of National Detense should request a connection to be made 


between that body, which had existed for nearly a year, and 


tself, and since the war the National Researeh Council has 


almost dropped all other activities and directed its whole etforts 
to the problems in science that have been handed down to it by 
he Couneil of National Detense, 

he next body in order of creation was the General Engineer- 
e Committee of the Council of National Defens« When the 


var broke out. our Soe 


¥y, in common with other engineering 
societies, immediately, and with a patriotic devotion, offered 
the services of engineers to the United States, directly 


President; and I do not think any of us realized at that time 


if 


to tne 


ust what we were offering—quite a little confusion has 
arisen since as to what it was, but | do know that when we 
made the offer we did not intend to limit it merely to our 
engineering service, but we meant to go to any lengths that 
might be necessary. 

Later on it came to be obvious that through this offer to the 
President we had not intended to convey the offer of our mili 
tary services, and among other things we all remembered then 
that we were members of an even greater society than The 
American Society of Mechanical Engineers, we were members 
of the Society of American Citizenship, and that through 
membership in that greater society there came to us calls 
for military services and other things, and consequently the 
offer to the President of the services which we made through 
our Society was regarded as conveying only the offer of engi- 


neering service. 


[he President turned our offer over to the Coun 
National Defense. and from Dr. Hollis Godfrey of the Ad 
isorvy Commission of the Couneil, an invitation was received 


oO appoint representatives to form an Engineering Societies 


Section of the Engineering Committee of the Comn 
The Soeiety acted officially upon that invitation and sent repre 
sentatives to a conference in Washington, who met together 


with representatives from other societies. 


I'rom my point of view, this General Engineering Con 
mittee as it stands now is the official connection of ou> societies 
vit the National Government; but the spirit among the 


engineers who want to serve the Government in more ways 
than this Committee renders possible, has caused the spring- 
ing up on all hands of numerous other committees. I am 
voing to read to you a list of the committees of engineering 
bodies which were in existenee at a time, a short while ago, 
when outwardly and from the point of view of the Government 
there seemed to be so many committees that they were crowd- 
ing each other, overlapping, and in their actual relations to 
the Government carried with them a certain degree of possible 
confusion, which was brought to our attention and which some 
of the members of our societies have been endeavoring to 
remedy. 

These committees or engineering bodies are: Naval Consult- 
ing Board, American Engineering Standards Committee, En- 
gineering Committee of the National Research Council, Com- 


wa 
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the Ameri (ias Institute, the American So Refrig 
erat Itngineers, the American Water Wor : C on, 
e Nati i ric Light Association, re 


4) mn I (ompar 

| ( ‘ el ) Oo these ¢ er ~ 
1 wD i ‘ rs ) Hyer 
ol é el duals ar oO ) (Gover 


the mus socletl ( ) vel pp ! has hee 

aiso some wk OL adistinetion bet ween engineering ser ees on 
the part of individuals and corporate services on the part of 
societies or nstance, one oft the re er S hick no 
single in lual could render the Government, but which a 
ul tf societies could wonderfully render the Government. 
is the question of engineering personnel So great has been 
the cif ana ! W asl ington tor competent eEncemMery tor this. 
that d the other serviee that thev have not nown where 


frien: ) Oo he enginee! prolession alread 
uw ! ‘ nos nor ( ere eg nte« 
wit! soo! s D re) eq ees « s ‘ ind 
the \ ! ! ‘ vere n cor ( Vas ¢ isted a 
th ho ere simply at the end of their cap 

| ’ ’ 5 } i i Cas Olt 0) he ( Ol 
tha ‘ ! om es ould pertor \ to 
serve ‘ he Governme ‘ ro 
i ] yy ( ed oO i ol he me whi 
cou I 0 ne Crovernme oO } } erviees 
oO ) 1) yu he « ed upo! hrough a mis 
COncey ) e respo ) \ or which | Vill not atter p to 
go into, the General Engineering Committee, which, as I have 
said, in my view is the official connectio of the societies with 


the Government, declined to furnish the required roster of the 
personnel. I ought to say that it declined to do it on the ree 
ommendation of its chairman, Dr. Hollis Godfrey, who at th 
time was under some instruction from another branch of th 
Council of National Defense, which had in view the classifying 
of engineering service or labor generally, and consequentl) 
had in view the grouping and listing of this service in another 
department of the Council of National Defense, where it was 
hoped there would be a much broader and more general listing 
of labor than that which we now usually consider as labor, but 
be it as it was, the General Engineering Committee declined 
what, in my opinion, is the principal opportunity to be of 
service to the Government. 

There then sprang up the Intercollegiate Intelligence Bureau 
for the purpose of making good this deficiency to a certain 
extent. Its origin was not in the engineering societies, but 


through an engineer, one of the prominent members of the 


ANNUAL MEETING i9 


, ( 
1] 
) re 
t ‘ ) ' ’ 
a rreate numper o er ( ar | 
ay, 
e | { 4 
ne Or t I I > 
Ol L ¢ ee! SOUCIE es LiSO LOO ip t! q 
it « ‘ 
er T ( 
(; é ey no , ; N ( 
National Research Cou 
General Engineering Committee, a 
‘ e ] e% Cr > WW; ( 
t T Cail eT | ‘ ‘ T “ 
Ame Engineering Service C ee; D 
irmat rn 1 Mr. Fora 
atte? 
é oO! ittees vent t ri S as 1) 
the Er eC ! ( I ro! e beg 
< ? ines re rv < engineers 
, 9 ' , that } VW 
ePnresc tat ‘ { WV if these committer 
r ‘ Grove ! nd speal 
VT t ) ew ( oD nro ( 
r controver i Oo ulayving ne ¢ ees were I 
war ee] ‘ en ) N 
( f | ( e » il heseareh ¢ ineil a D é 
(it eC! Ie ! ( mi? Tee ( podies } yon 
ent ¢ ict I The (iy e] el I ict thre 
nine if ( roove ! ' sc hricht bh , 
nd theretore the newer con ees erous age es 
(a r nte1 ‘ t ‘ 
) é S 4 ? ‘ Y ne 
\ 
~ ’ ’ 
{ ( ty r ™/ 
e committees in Was : 
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ensé s ) ee Oo the Counel « Nati 1 Defer ¢ 
se] hit ~ its then wie knows wou Live nublie 
t es, and so today is eharged wit questions of coal 
supply and of power supply. questions of keeping the indus 
ries going that are engaged In munitions manufacture, ques 


ons of cantonment inspection and cantonment supplies 

he gist of the matter was that a certain member of our 
Society. Mr. Swasey, the Father Abraham of the Engineering 
profession, was down in Washington and learned of some of 
these things. He endeavored to brine about cooperation and 
understanding among the thirty-two different engineering 
agencies. He called a meeting of the representatives of these 
organizations, and they all most promptly responded and met 
in Washington. That meeting was an eventful one in the 


history of the relation of the engineering societies of the 
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country to the Government, for the knowledge was there 
brought out of the vast amount of service that was being 
rendered to the Government by engineers, and everyone present 
at that meeting was astounded at hearing how much everyone 
else had been doing, and the mere getting together of these 
committees 1s a thing that is going to solve the temporary and 
minor difficulty of a unified relation of the engineering 
societies to the Government. 

lor instance, at that conference we heard the representative 
of the Society of Automotive Engineers say what his com- 
mittee had been doing. That Society has been intensely 
vigorous—it has been of actual, concrete and real service to 
the Government in a way that cannot be known; in fact, 
one reason why the members of the societies have felt im 
patient at their Washington relations is because the work, as 
such, cannot be dwelt upon in detail among them. The 
Government requires that almost all the work of these various 


committees and societies be eonfidential and shall be kept t 


themselves, and that 1s one reason why the membership of the 
societies ave telt that they were not don y” their bit. whe 
in Tact they ere doing all that the Government so far had 
I eC! to ao 
e status the matter at present t ou en 
U Was I ppolnted a sub-committee to c¢ r wit 
I nee yr { nell and with the govern) bodies Of the 
ational societies, with a view of reporting back some general 


plan whereby the chairman of the War Board, for instance, 


would not be receiving four different letters from engineering 
bodies, each inviting him to take up problems of a certah 

rough that particular committee. It is confusing to 
that chairman to reeeive such letters, and moreover it shakes 


his confidence in the ability of the engineers to organize their 
work effectively and to do the things that they most want 
T ] 


LO do. 


[ am afraid I have omitted ninety per cent of the things 
I wanted to say in regard to the aetivities of certain of 
these committees, and I perhaps ought to speak about the 
War Committee of the Technical Societies. That com 
mittee was intended originally to be a vehicle of informa 
tion between various Governmental activities and the mem 
bership of the national societies. It was intended to be of 
service both ways. It was intended to satisfy this demand 
on the part of the membership by knowing as far as possible 
what was going on. It has recently established a connection 
with the Naval Consulting Board, and the general view of 
the engineers now interested in the Washington relations is 
that there never can be too much service in Washington, and 
that there is room for every committee. Colonel Carty, who 
presided over the conference called by Mr. Swasey, said that 
the whole thing is too big to be controlled by any one com 
mittee, and it is realized that the more there are of these com 
mittees that represent real service, the better it will be, and all 
that is needed is a little better directive foree and a little more 
inquiry and codperation before taking up with the Govern 
ment questions that may have already been settled, in fact, by 
other agencies. 

The situation as it stands now is one in which we may all 
take great pride. The General Engineering Committee of the 
Council of National Defense is in the awkward position of 
being asked by its chairman to resign. This is through, as I un- 
derstand it, a fancied conclusion that service on that committee 
is incompatible with the ruling of the Attorney-General to the 
effect that men may not serve on committees of the Council of 

National Defense when they have other business relations with 
“the Government. The business relations of the men in the en- 





gineering profession serving the Government are so numerous 
that if that principle were really carried out in fact, the Gov 
ernment would be deprived of the service of engineers; or, on 
the other hand, the industries, the engineering projects, and the 
very great works that are now being accomplished for the 
Government would be robbed of the directing heads that are 
producing them. Neither of these alternatives is for a moment 
conceivably possible. 

This opinion of the Attorney-General has been interpreted 
by the Secretary of War to mean that no man may sit on a 
board in Washington when that board is engaged in deliberat 


; 


ing upon the award of a contract t 


a company in which tha 
man is interested. That is only common sense. It has gone 
one step turther, and says that no mar may sit on a board 
when that board is making recommendations to another board 
which other board may be empowered to award contracts, ex 
cept, in this case, the man is not forbidden to sit on 


board, but if he sits he must file with the second board a state 


ment of his complete relation to the contract that is under 
consideration, and state what othe r interests fie mav have 
with it 

I think one reason for the general esigi ons V 
occurred in the Couneil of National Detense has gone a e¢ a 
deal fur ( nar his tee eal situatior The Co le I 
been overgrown, overgrowth indieating rather a lack of author 
ty, which the springing up of so many committees alw 
indieates. The authorities wanted to reorganize the whole m 
ter, and certainly that reorganization is now 
whether it will take the lorm ot continuing to as lor tl res 
iwnations ol the membe rs ol the Gener: | ner eril { 


mittee of the Couneil of National Defense, or wl 
committee ean be regarded as an exce ption, becaust Is a 
commercial committee, and whether that committee can bi 
mitted to retain its relation there with the Advisory Co 
sion, or establish new relations directly with the ¢ 

National Defense, the same relation that has been estab 

DY the National Research Couneil, is not vet to be 
However, whatever it is, the principal thing which is now to 
be settled is not the relations of the twenty-eight of the 

two committees, whose names I have read; their relations ar 
very satisfactory; they are doing splendid work for the Goy 
ernment; they are a credit to the societies that have created 
them and the men who are in them. They are one of the good 
right arms of the authorities in Washington. Any confusior 
that may have existed les in respect to the relat.ons of the 
engineering societies, as such, to the Government; in other 
words, our own corporate relations to the Government 
those things which we as societies may do, which we as 
neers do not do, and under the leadership of Mr. Swasey that 
general question is now being happily and kindly worked out 
and thought out in a way which will result in the Government 
continuing to get not only the service it has been getting, but 
such increased service as the near future will lead it to demand 

We are not yet really in the war. ‘Times are coming—they 
are predicting it in Washington when the service we have so 
far rendered will be like but a little cloud on the horizon. Our 
duties will increase; our opportunities will increase. I do not 
think the patriotism of the engineering societies can increase 
It has been at par from the beginning. 

But, gentlemen, those of us who felt that because they 
were not yet called upon they were not going to have a place 
in this great war; those of us who have felt that because of 
some defect in tue machinery at the top they were not being 
put in touch with the things they could do; those of us who 
have felt that way, I think, will soon, and very soon, have a 
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call for everything that they can render. In Washington, the 
views of the authorities are all in one accord as to the patriot 
ism, the usefulness, the distinguished service and the ability of 
the engineering societies and their representatives in the na 
tional services We have been a credit to ourselves in a big 
and fundamental way, even if some of our superficial relations 


have not been quite as orderly as we might have liked to have 


them I have beer told there Is not yet or record a single 
case where the Government has actually asked an engineer to 
do a service tor it where he has not responded, and that is a 


badge ot honor which for our protessior | hold very hi rh 


SPECIAL EDUCATION IN TIME OF WAR 


By DR. CHARLES S. HOWE,’ CLEVELAND, OHIO 


AM asked to talk to vou about some of the probl facing 
the engineering colleges These propiems are ale nitely 


econnes ‘ W two questions, which | do not propose to dis 
cuss at any length. The first is: Does the country need engi 
‘ neers now to pply the need dur r tl ter 
’ ee ama 

! ta " the present ethod e ear mut there 
W t) no ene! r engineer COLE ‘ eT 0 he 
| i er na he neineeril COllE es I ( ) p we 
wher 4 ea YT n ene ey , ‘ king Per 
ve! Cle! ‘ ried oO put re os ( ‘ ttempt 
au et rive engineering education u 

1) il ( e ¢ le eng et T ns 

ns ‘ 0 or engines iture 1i W 

ed re 

I Ss sure ce ! ‘ ) rst ques 
ion after you ha ened to the re »t President Hollis 
ind the address of Mr. Dunn, and W ve especially ur 

ce ir ou ive ene other speakers of 
‘ i I shall not atte pt to scus i questio! 

As to e nu ) ol ¢ y ecrs l seems to me nat 
all « you will agre with me ve i to co ! he 
3 roing oO ‘ , er ed ther 
i I ( Wal You I I ) ( 5 ne 
drain upo I py ol er ers DOW Yi W roo 

- easea een diffieu , ’ ne ’ y 

Th I rie Vil vhich uu are connect We in ( 
colleges ¥ we cannot supp vy of the engineers that 
re manded now and asked for every day, that it is utterly 

MOSSIDI ‘ ! ‘ place ess we ike s 
one who alre has some pos ol ind that the demand now 
Ss iargel h I er | iS been before il we b eve S 
oing to continus 

Therefore, it seems necessary to train engineers for the 
iture. But the drain upon the engineering colleges has been 
very great \s soon as war was declared, it seemed as if 


every college student—I can speak only of the engineering 
colleges—wished to go into the army. We had very great 
difficulty in keeping any of them in the colleges. While they 
were determined to go, the members of the faculties were try- 
ing to keep them out of the army as far as possible, because it 
seemed to us that these boys who were being instructed to be- 
come engineers would be of more service to the country after 


President, Case School of Applied Science. 


they had been trained as engineers than they could po rly be 
as privates in the army. If the situation were more critical, 


if the enemy were at our door and every man had to shoulder 


a gun, the case would be different: but as things are now, and 
as the supply of engineers is limited, it seemed to us that we 
ought to keep these fellows in the colleges until after the 
had been graduated But it was impossible to do so rhey 
enlisted in every form of service—they went into the army, the 
the thving corps, and the ambulance corp i he ire 

earrving ammunition in automobiles all o r the battiehe 
Europe, and they are in every kind of service that the arm 
has to do. They are going now in large numbers, ost 
of the engineering colleges have lost anywhere ! 
to thin pet cent of their men in the last year 

These figures merely include the number who would be 
rained as engineers and graduated within the next few vears, 


but now, by a ruling of the War Department, young men have 
he privilege of enlisting up to December 15 After that 
date, if they are drafted, they must go into the service for 
vhicl ( ire draited lhe result is that there is rreates 
lr Sine i 0 4 ill eolege st ide Ss Ihe iré our 
ere I mibe r ind nies me_tning’g ne to 
ul ness before December 15, we se a 
\ ‘ ) } P out, 
tr) ( } No nad oD 
é ther < (‘ons 
ry sc nts w ial eT oO ot 
! ‘ ( ral iniess something 1s ¢ » Save 
( oY ns I wo the 
) I ‘ ¢ VS ‘ ing at re lll Oo} 
rr hlood re erested heir country I are 
US d } e tl s go n at the 
r ! ( ruggle, ar s with 
( \ te I mu a ve who are 
with ; ining are ti r to look a hing ina 
Wes (re thes ing to be needed 
or a ! é If the pug to bear 1 nd 
na ey mu loo ( ( ) ne TT Se] é that 
} ca rel j t mere I ) ) ) ol 
~ ’ 
PLANS FO YMRAFTED S N1 
The colleges, recogni r the difficulty before the I é 
tried to interest the War Department in the questio1 rl saving 
some of these students, because atter the second dr 
here v be o those under vel one years oO ul 
) I hose he aral age ai 5 S < pert { 
probable d those pl cal t 
You are all probably aware that the medical profession took 
ip this question last fall, and that an act was finally passed 


which permitted medical students to enlist in the Medical 
feserve Corps, and the men who so enlisted are not liabl 


++ ; 


to draft, are not liable to be sent into actual service until 
ifter they have secured their degrees, and so the Society of 
American Universities has requested the Government to allow 
engineering and other scientific students to enlist in some re 
serve corps until after graduation. They have asked that 
chemists and engineers and physicists and bacteriologists and 
others pursuing scientific work might be allowed to go into 
one or another of the numerous reserve corps where they 
would, of course, be subject to Government control, but would 


not be called upon until after graduation. The authorities at 
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Washington turned down this request. A similar request 
made by the Association of State Colleges, has not been acted 


+ 


upon as yet, but probably will be turned down, because it is 
similar in character to the request made by the Association of 


American Universities 





\ req has been made DV a number of! ecolleves that 
s S ( ted shall be furloughed back to their 
institutior that has not beer acted upor It has be 
suggested to ithorities, I believe by army men themselves, 
that a ee proportion of engineering college students bi 
exempted from the draft until after graduation. Some of us 
obiect very much to that word “* ¢ rempte¢ ” We do not want 
our college students exempted from service We want then 
j é re O be tl 8) he draft, but we 
_ o kee ( O es long enough so that they 
i Ss! rie ining 

Another plar which } is heer proposed 1s that engineering 
( { ( ho I ra ‘ ) at { Dic as daraltet 
men to the institutions from which they came, provided tha 
whel they were daratted the \ vere in a state o proneiency ] 

elr Wo O ye so that it is reasonably certain tl 
they can be graduated with eredit to themselves and the in 
stitutlo whiel he connected \ part of this 
Same would be » | r hese me) wear thelr unilorms 
and have derstood b t the students that they wer 
soldiers the army, and that the colleges be required to ¢ 


them military drill, so that they would not be losing altogethe: 
the training which they would have had if they had continued 
with the active army 

\nother provision 1s that th colleges shall report the stand 
ing of these men to the War Department at the end of each 
semester, and any man who is not doing efficient work shal 
be immediately sent to his regiment. Another provision was 
that after graduation these students should immediately go to 
their regiments as privates and work up to positions as non 
commissioned officers and perhaps commissioned officers, it 


; 


they were competent 101 that kind of service and were needed 
for it 

It seemed as though one or the other of these methods 
would permit us to keep our students in college long enough 
to train them for the various branches of service and that then 
they could be sent wherever they were needed lhe Govern 
ment has seemed indifferent to the necessity of maintaining 
the supply of trained engineers. I think that is because they 
have been so busy with organizing the army that they have 
not been able to give any time to the question ol! training the 
engineers. I was in Washington last Saturday with a commit- 
tee of another society and took up this question with the War 
Department. It seems from what we learned there that the 
War Department is greatly interested in this question and is 
now taking steps to provide adequate training for a certain 
number of engineering students. The details of the plan we 
do not know—and cannot know until the matter has passed 
through the hands of the Secretary of War, but it looks now 
as if some method would be adopted at Washington before 
very long whereby engineering students may go on with then 
training, just as medical students are now going on with their 
training. 

In connection with this it might be interesting to note that 
the A.S.M.E., through the Engineering Council and the 
Society for the Promotion of Engineering Education, has 
passed resolutions to the Government that the preservation of a 
souree of supply of engineers be given careful attention. These 
resolutions have already been acted upon and provisions fo 
drafted engineering students made. EDITOR. | 
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SPECIAL TRAINING During War Tim 


Anothe r questlor which has beer betore us 18 that ol special 


training during the war I think that all of the colleges have 
nsisted on military drill as part of their wer Many of 
them have made this training ecompulso1 —- ho it has beer 
exceedingly difficult to secure arn otlicers te e charge of 
at Neat e eolleges whiel re 
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ny ot Our engineer eollere to better prepare men tor 
hat class of worl the (met of Ordnance suggested one day 


Washington that the colleges give their students in machine 


desien it , ‘ } des , } 3 al g 
l ‘ nstenar 0 ‘ ore l t esivl oltered 
) I sh blueprint wi ouk ‘ S ( ) ot 
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this , 
some ot ou stitut Oo eacl I emists a great 
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deal abo explosives, ¢ hey oO! he ehemistrv 
XI } t t} 1) } 3 ‘ } 
ot explosives but the methods o inutactur he explosives 


I do not mea that they Iaintain explosives Lactories on the 
college grounds—that would not be allowed—but thev teach 
them the methods of manutacture, so far as thev ean, without 
actually manufacturing the explosives, and teach them the 
chemistry of all of the ingredients that go into the explosives 

Quit a number ol protessors ol chemistry have visited 
the explosive factories in order to find out the latest meth 
ods in use in the manufacture and handling of ¢ ‘plosives, 
as well as to ascertain the different materials t] at enter into 
them. So that in all these wavs the engineering cclleges are 
trying to give their students some information whieh will be 
especially useful to them in the army if they are drafted, or 
if they become officers in the arn 

There is still another important question before the engineer- 
ing colleges: If they lose all of their me ver twentv-one 
years of age, except the physically unfit, and have left, there 
fore, only the freshmen and sophomores, the greater part of 
whom are under twenty-one vears of age, is it necessary for 
them to change, or is it not advisable for them to change, 


their courses of study in order to fit these men for the actual 


things they may have to do after they go into the army? 
It has seemed to some of us as though we ought to do this; 
that is to say, that if we know our courses in the engineering 
colleges are to be limited to two years, that we ought to mate- 
rially change our courses of study during those two years in 
order to fit the men for some of the engineering work which 
it would be possible for them to do. 
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LOLS ACCOUNT OF THI 
In conclusion, I would savy that the engineering colleges 
have tried to look at this matter in an entirely unselfish way 
[hey are not thinking of the number of students they wil 
have, or of anv income which will come trom these students, 


but or Ly of the question oft the most ¢ cient wa 


‘ train these young tellows for ( nad tl e rea 
to o anything which the Gover! el WISI t to do 
o carry out this plat 


THE OPPORTUNITY FOR INDUSTRIAL 


RESEARCH 


icecesses ot the past and 


’ 4 probler > ‘ 
me ‘) i T ] 
‘ i - ) 
) 1) 0 0 
s which « i ) 
} } " +} oO his p P ' 
nD | mechani ‘ ~ ‘ 
erhaps contribute re 
is o deeade Machine too hy ! slutio 
r} t ire \\ por wl ’ é ( 
i) - rT Sarre { ‘ i 
( nal others \ iit req ( 
me if moder 0 ere 0 


} explored but a tr on Oo I is elds Ks 
l ny, general surve e been made oft the ssib es 4 
b rv and ternary combinations d sueh studies should yi 
re ilts of great l ‘ i he ip ‘ I I be ittac ed ! ne 
Oo! vO Ways rs ') endeavor! oO ‘ i the mdame 
laws govern} or the illo r oO metals so na he results o 
making al parti combination could be reg ed: oO 

, } . rimental met} | act v pn Titt j ’ 
second, by experimental methods actually mak a tes 

} 1] ; + 

a sulheient number ot the alloys under consideratiol O five 
the data essential Phe purpose ot such a study may be to 


produce an alloy with certain desired characteristics for 
specific purpose or it may be useful alloys 
possible tron the combination ol any two or more metals 
The former may be relatively easy or very difficult, depending 


upon the requirements. The latter cannot fail to be anything 





but difficult and long-drawn-out, no matter wh the method 
of attack. Let us consider briefly what such a survey means 
It would be desirable to start with chemically pure metals, bu 


] t 1] , 


metals chemically pure are practically unknown and ofter 
metals of a purity not at present commercially obtainable show 
characteristics very different from those commercially obtain 
able. For example, magnesium as ordinarily obtained is quite 
brittle, while the metal approaching chemical purity is very 
ductile. Tin of high grade combined with lead gives us a 


solder with well-known characteristics, while certain commer 


cial tins now on the market carrying small percentages of 


bismuth impart to solder characteristics markedly different 
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Ye ied botl < ( the ) ( a 
Methods for the prep a aid 
, ) rye ( ( ? es iv 
‘ itural impurit 
‘ \ ‘ oO 
Ix f ect I . 
I ei 
| 
t¢ 
, , r ¢ the 
1) ite 
| ; lie P , 
‘ 
( cl I | S 
y ‘ ) ‘ ‘ ( oOo ne p 
) ry oO pil oO ( ne T I DY 
‘ rv lite ‘ \ elaborate s the 
ss ) oppel t) é ? i Z D Cel 
s be der w o1 ) OF ee years ider 
nis D y ne Burea O star irds ss ed i 
mber of producers and use! $s materia Bureau 
s outlined over a score ot characteristics to bs el ied 
d the wo! ~ ~ ‘ trom complet 
It YT, ‘ ~ elaboraté stud would not be 
rrante ( oO ¢ ymplete dati is in) ones could be 
passed by as not romising or a lew experiments t mos 
prove that the combinations in certain zones were of ittie Or 
no commercial value, but we are learning that where ordinat 
ethods w etalis Ol commercial purity Tau to give iseful 
results, othe thods or purer materials 1 ly giv resvits ol! 
rreat ly rtunaté we do not know the theorv of 
uloying well enongh to predict results with any certainty. W« 
ov ‘ i) Col to cCcou!l Lor the Lact that in alloy of 34 
per cent ekel with iron has low permeability at low indu 
ons and high permeability at high inductions, while an allo 
‘ red er . Wit! iro! nas hig perl at low 
duetior d low permeability at high ind and ar 
ov ot 27 per cent nickel with iron is totally non-magnetie. 
except at very low temperatures Ur again, how shall we 


account tor the facet that certain alloys of copper, aluminum 
and manganese, where all the constituents are non-magnetic, 
produce an alloy which is strongly magnetic, while an alloy 
of 12 per cent manganese with iron—the latter being our most 
strongly magnetic material—gives an alloy which is no. 


magnetic. Again, alloys of aluminum and tin, with or without 
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other alloying metals, may make alloys with fine character- 
istics when first smelted, only to disintegrate to powder later. 
No satisfactory explanation for this action is now available. 
These phenomena are just as difficult to explain as the fact 
that two gases, hydrogen and oxygen, combined in a certain 
proportion give a liquid (water), while three materials, car 
bon, hydrogen and oxygen—the one a solid, the others gases 

when combined in certain proportions give a resulting gas, 
The 
idiosyncrasies of certain alloys cited above show the futility of 
theoretical 
It is probable that the necessary 


in other proportions a liquid, and in still others a solid. 


attempting to predict results with our present 
knowledge of the subject. 
theory for a full understanding of the subject may come only 
from a study of the atom—its structure, its combination into 
the 


elements 


forms and characteristics which 


take. A 


hardly be possible from a study of the chemistry or the metal 


and ultimate 


moles ules 


the constituent may general solution will 


lurgy of the subject, but by a codrdination of the chemistry, 


the metallurgy, the physics and the magnetics through the 


work of the molecular physicist. Thus the ultimate solution 


of a very practical industrial problem can hardly be expected, 


except through the work of the ientist. True, the 


pure se 
patient experimenter trying to explore the whole field may 
furnish the facts to prove the theory conceived by some bril 
iant mind, which will make further drudgery in this line 


largely 


unnecessary. 


The above example has been dwelt upon at some length to 


show the possibilities of unlimited research in what might 


seem from a superficial examination to be a highly restricted 
field. We 
know governing insulation and the 


It is possible that the 


This is equally true in numbers of other fields. 
little of the 


theory of conduction in dielectrics. 


very laws 


fundamental laws governing the characteristics of alloys may 
also explain some of the mysteries of dielectrics. 


The examples cited illustrate another phase of the subject 


at may be emphasized to advantage, and that is the ever- 


widening field of any research, no matter how restricted in 


scope its object may be. The study of a single series of binary 


ovs may necessitate studies in the source and preparation of 


the raw materials, methods of smelting and alloying, a study 


of eontainers and molds fur 


for the molten metal, types of 
] 


naces, temperature measuring devices, smelting and pouring 


temperatures, rates of cooling, effect of quenching, methods of 
forging, rolling and drawing, development of new test methods 
to determine new characteristics and many other phases of 
Totally 


the subject. new characteristics may be found by 


ising hitherto untried methods; for example, alloying under 
extreme pressure or temperature, or both. If the worker is 


; 


to understand fundamental laws governing the work which 
he is undertaking he must have a thorough knowledge of the 
chemistry, physics, mechanics and magnetics or he must have 
co-workers available who can look after such phases of the 
subject together with the necessary equipment for carrying 


{ 


on the necessary tests. 


COMPARES NATION TO ALLOY 


If this country is the melting pot, then this nation is an 
alloy, an alloy infinitely more complicated than any I have 
What are the for good? what are 
the poisons? what evil influences can be fluxed off in the smelt- 


described. influences 
ing? what will remain to vitiate the resultant alloy? what will 
be the result of the heat treatment of war? will it respond to 
the new treatment necessary after the war? What a research 
we have before us as engineers and citizens! 
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No paper on research today is quite complete without some 
reference to the war. Prior to the war some one decried re- 
search and scientific development generally, because of the 
possibility of their making war more horrible when war should 
come, and many felt that war would become so horrible as to 
be impossible. We must admit that much of the horror of the 
present world war which particularly appeals to our imagina 
tion has been made possible through our latter-day research 
We have but to refer 


marine, the airship, noxious gases and high explosives to illus 


and scientific development. to the sub 


trate the point. It is doubtful, however, if any mght-minded 
man would wish that all development through research should 
have been halted at any previous specified time, in order that 
the use of such things should be impossible. We would not 
that 
used. We 


the telephone in order that the submarine 


give up our advances in chemistry in order high ex- 


plosives and noxious gases could not be would not 


} 


diseard eould not be 


provided with listening ears. We would not discard our ad 


vantages in aeronautics in order to prevent the dropping ol 


bombs on defenseless women and ehildren. Each element of 


n selentifie research ean and must be met 


The 


them will beeome the means 


frichtfulness based « 


and conquered by scientifie research agents of frightful 


ness and the means OL overcoming 


of restoration and reconstruction atter the wat The “ die 


east’ and we must go forward with our research as never 


before, both to win the war and to provide for the readjust 


ment necessary after the war. We are spending our natural 


resources at an appalling rate, but we must use the last pound 


coal and the last drop of gasoline, if necessary, to wi 
the war. If this be necessary, we must find other substitutes 
through research. The development and use of the internal 


combustion engine has reached a which makes it im 


stage 


possible to think of the world after the war without internal 


1] } 


vombustion engines, even though our present fuel for them be 


exhausted. Furthermore, the restrictions imposed by the war 


have taught us that many substitutes are possible where such 


substitutes would have 


been considered impossible or at least 


very undesirable before the war. Tin-base bearing metals 


were considered absolutely necessary for some services until 


the seareity of tin made t necessary to use a substitute con 
tarinine iittle : tir } hi hye haar — | rt ] ntsl 
aining littie or no tin, and this has been perlectec l il it 
meets every service equallv as wet ll as the renulne babbitt 


RESEARCH NECESSARY TO WIN 


WAR 


We cannot 


brought forward in this 


emphasize too strongly the two main points 


paper: first, the unlimited field open 


to research in every conceivable line of endeavor, and, second, 


the necessity of taking advantage of these fields both to win the 


war and to provide for the reconstruction and veadjustment 


that must follow. Research ean and must do its bit now. Re 


search ean and must be an important factor later. To meet 


these requirements we need workers trained in the funda 
mentals of all branches of science who ean bring to their work 
the devotion, the enthusiasm, the optimism and the imagina- 
tion so essential to success in any work and doubly so in re- 
search. We need the aid of all who can help in the training 
of research men. We especially need the aid of men with 
imagination who are in a position to furnish the funds, the 
equipment and the organization to provide that pure science 
and applied science shall advance in every possible way. It 
is not hard to show that industrial research through applied 
It should not be difficult to show that this de- 


pends on pure science and, therefore, that pure science should 


sclence pays. 


pay in every sense Ol the word. 
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THE AGRICULTURAL PROBLEM 


by LIBERTY H. BAILEY,’ ITHACA, N. Y. 


lhetract 


| AM here by telegraphic orde r, Standing in inother man’s 
shoes to diseuss his ibjeet, vet without having Ss paper. 
All I ean hope to do is to establish a point of | 


I were to make any statements on the 


} 


vineers in the body politie, I should want first to attend 


meetings tor some and also to associate with them in their 


Lime 


professional capacity 


in order that I might sec rmething ol 


their 


problems in their publie relations and also 


You deal with mechan 


surement of themselves 


their own mea 


ical or physica rees It is your business to handle these 
forees and to make them serve you in a large way It is one 
of your problems to eliminate time and space ; they apply 
o the ordinary mar You are dealing with larg rs, witl 
persons the mass, and with wor it has ¢ ! pub 
relations 
Chere are those, however, who dea rima vith bio nea 
rees ihe torms of lite are adapted to the onditior in 
which they are placed It is not necessary to inquire here wha 
has been the process of this adaptatio but a biologists 
recognize as a starting point of their discussior 
snimals d pla t ire adjusted to tl co! ons vhicl 
the \ V l'o iV | nvite your itte or ) - tu oO 
is ne 0 or ( ment to lore ar ) Lhe 
pn cea en ! il relations i vhic! isto rily 
‘ ii 
| M Ss ATTITUDE IN Wa 
w we hear muel about the farmer: itt ice ywart 
he rré fla econtronting us Cher s considerabl 
eriticisn \ll the eriticisms I have heard are projected from 
the point ol view either ot class organizatio or I istrial 
organizatior Those who would defer ul irmer speak ol 
his psychology and the necessity that the rest of us under 
stand it he result that much of the treatment of the 
farmer eajolery The situation CS ur per than 
psvcholoey Le Init e you a tormuia 
he irmer is part of his environment, matching msel{ 
nto his background, perhaps unconsciously, uch as a bird 


or a quadruped. His plan of 
is farm management, is an expression ol his sit 


He 


advice of any other person 


oper ition, 
lation in 
cannot shift 


As he 


opera- 


iture: he has worked it out because it fits 


himself develops in ability he will modify his plan of 
; t I 


tion so far as he can, but the plan must always fit his place 


in the environment; no great change is possible unless his 


natural conditions change: he does not make his conditions. 


The farmer exemplifies, in the human range, what the natural 
admit of 


ist knows as “adaptation.” His situation does not 


compromises, perhaps not even of adjustment, and therefore 


it may 


not 


be understood by teachers, publicists, officials.” 


FARMER CANNOT BE PRESSED 
The 


mendous. 


of this formula, if it is are tre- 


All the advice given the farmer that does not recog- 


consequences true, 
nize his necessary adaptation to his environment is useless; 
and useless advice is harmful. rail 
the 


are 


It is of no advantage to 
against the farmer any more than against the wind or 


rain. It is idle to try to apply to him the pressures that 


Professor Emeritus, Agricultural College, Cornell University 
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exerted on corporate business It is of small consequer 
either to praise him or to condemn, to take sides for |} or 
against him, except insofar as it may affect his spiri ! 
When, under pressure o reat ¢ ( e radica 
conditions under which the farmer works, we 1 t hit 
time to readjust himself: he must take aeccou yf the la de 
na el re ( ( en A her an ir I il 
ore He need or but conditions W 
I Oo operate ( rail ¢o ) \ h } wo? 
eanno hye el red hy he iT re ) . 
ne ¢ I I ( i ‘ ~ ‘ 
problem as a farmer; whi he economic o1 e ( | 
ire ehar red, the mod ions ! is ne I ~ I nt 
natural limitations he is expected to QD | 
present crisis our public agencies mus der da 4 
nize what ean re Oo vb be required of the tarmer 
| San old adage ha ippearances are er 
cj i ne ! Y; ’ eading Pers« ’ , y 
) I r He na I cy Oo PSE lle 
) \ r ? yw } ) " 
’ aie . ae ; s dome. even the 
rs ) he ew oO ) 
' he rked out the managvem«e of his far bs , 
s he SW He wv ste » your a ( I 
W ( ) \ I 1) 4 He I I y icts ¢ 
( it paper far e accepts the d a )! 4 


1>¢ PSE i eT ) é 
~ ~ ‘ j | 
I Ww rie wal l rT yu I ] i¢ every 
who had a pu r ya sing ! | 
r ic the o nar nD , 
) I i sure i mu I A ct 
‘ s ti r the er! " 
) ea ( j ~ i ‘ no 0 ) | 
rks 1! 34 é i tar’ Ss to accept ne id Cc 
because he 7 r, but because he cant ] 3; sure 
tive that every person thinks he ean advise the farmer his 
bo ne ‘ mT mt that the fasenan . ] 
oceupation: S sic 1n¢ca l ne Tarme aoe no ] ak 
to advise other occupations and protessions 


enougn to change an 


OULSICE 


farming occupation; it is quite another 


matter to expect the farmer to accept it unless other essential 


conditions are changed to meet it. Fixing the price of 


any 


product, while it may be necessary in times of crises, does not 


add fertility to the or modify the weather, or affect th 


habits of a sheep or a horse or the requirements of a herd of 


swine. To say that a billion dollars is to be added to the in 


come ol 


at 


creased gross 


farmers by war prices means nothing, unless we hav: 
that the 


value of farm products of 1917 over 1914 repr 


the same time a statement of outgo. To say in 


sents war profits is to state only one factor in a transaction, 


and to state it loosely. To advise the use of less milk 


in order 


to save it does not take the cow into consideration: the cow is 


not a machine that can be stopped by turning off the steam 


and discharging the operator. 
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To establish any regulation touching production on a basis 
of compromise or agreement between contending parties does 
not take 


which the 


into consideration the fundamental problems on 


regulation must rest for its operation. This is 


well expressed in Warren’s recent statement following a long 
hearing on the cost of milk, that there is no known way ot 
making a cow produce milk by argument. 

The political method, which is the method of compromise 
fundamental faet in 


or expediency, cannot change a single 


agriculture. 


Is THE FARMER PROFITEERING ? 


You 


wets are as much open to review as those of any other citizen 


understand that I am not defending the tarmer—his 
As illustration, 
The 
farmer does not make profit in the commercial sense, but only 


I am merely stating his natural situation. 
let me refer to the recent charge that he is proliteering. 
a labor income. Now and then a farmer may buy and sell 
without producing, or even speculate, but this is not farming. 
in the commer 


The producing farmer does not become “ rich ” 


cial sense.. His occupation vields only the returns from his 
work. His overplus is likely to go back into the land, and 
the next generation has the benefit. 

One of the most amusing statements I have heard is that 
reported of an influential financier to the effect that we must 
now take the farmer in hand and control him. ‘The idea is 
that the farmer is becoming too powerful and makes too many 
demands. Now, for the past ten years or more public men 
have been advising the farmers to organize for proteetion, and 
the farming people have been shown the results that have been 
won by organized labor and industry; yet as soon as the farmer 
begins to use this dangerous weapon, a shout of alarm goes 
up from those who have advised it. If the farmer anywhere 
uses the weapon of organization, he only follows the precedent 
of industry and commerce. This is to say that the weapons 
of industry and commerce are then turned against themselves. 
The present mood to discipline the farmer is but another ex 
-that 


pression of the old disposition—so old as to be automatic 


the farmer must be kept where he belongs. 


AGRICULTURE VERY LITTLE ORGANIZED 


In fact, however, agriculture is yet very little organized 


commercially or politically. Former attempts have failed. 
We are watching the two movements now before us with new 
interest; it is yet too early to measure their accomplishments. 
It is now charged that farmers are withholding the sowing of 
wheat in order to hold up the prices. In the first place, there 
is no organization of farmers that ean control the wheat situa 
tion; and if any number of individuals reduced their own pro- 
duction they would be playing into the hands of the heavier 
producers or of handlers. It is impossible for farmers to con- 
trol their production as manufacturers control their output. 
Whether a man sows more or fewer acres of wheat, he does 
not know what his crop will be: the unpredictable conditions 
that make the wheat crop are too many. 

Organization for commercial offense, or even for defense, 
is indeed a dangerous weapon. It is dangerous in itself; it is 
dangerous because it forces government into compromises, and 
also because it relieves government of its plain obligations; it 
is dangerous because it sets one part of society against an- 
other. In agriculture it is specially dangerous: it has here all 
the danger that it has in any other realm, and, besides, it can- 
not change a single natural condition. 
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[Having laid down these general statements, the speaker 


illustrated by calling attention to advice that is likely to be 
given the farmer and which cannot be applied because it does 


not fit. He spoke about plans for doubling the produce of 


the poultry yards and other stoek, bringing out the faet 
that this requires more feed, and that this feed cannot be 
fed to livestock and to humans and _ certain parts ol lf 
sent to the Allies at the same time. ‘lo talk about doubling 


the output easily in poultry or some other special line under 
the limitation and conditions that are now 
little than 


apparent may be 


more nonsense. He also spoke ot the tallaey of 


trying to secure more beet by allowing the veals to grow up 
Veal is practically a product of the dairy regions, and the 
only reason for desiring calves is that the cows may fresher 
If these calves are all kept for beef, then they will compete 
with the cows for feed and labor and the dairy business will 
rreatly suffer 


Recent studies have shown that possibly one 


way to increase the supply of meat is to kill the veals earlier 


rather than later, so tar as it can be done within the law 


Editor. | 


Foop AND THE LABor Prope 


The tood problem is now on us with staggering foree. Fight 


ing men, munitions and similar supplies, and food, are the 
fundamental or essential materials in the proseeution of the 
war. We now face the problem of supporting vast armies in 


land 


and supplying the needs of millions of allied and neutral peo 


a foreign land, making good the losses by 


and by sea, 
ples. We are to expect that the problem will increase in mag 
nitude. Never has a people been presented with a food prob 
lem of such stupendous proportions 

At the outset we are to face the contingency ol the prob- 
ability of a lessened yield. In the three war years the yields 


of the staple grains have been heavy. Only five times pre- 


This 


fluctuation is due, to a great extent, to unpre dictable conditions 


viously in the last twenty vears have they been as great. 
of weather and climate. In two of the years the yields have 


been very low, and if very untoward conditions should arise 
next year, it is well within the range of possibilities that disas 
trously low yields might result, although they are not expected 
We must take every precaution, therefore, to reduce all the 
elements of chance that are reducible in order to safeguard the 
situation and to seeure a food supply as nearly adequate to 
the situation as possible. We are already applying these cau 
tions effectively. 

The labor condition may prove to be the key o the problem. 
They 


have volunteered; they have been drawn off by the great in- 


Farm laborers and farm operators both are involved 


dustrial demands, receiving wages that food production cannot 


pay; they have been drafted. The situation is not to be met 


by argument or by any array of tabulated figures. The actual 
experience of the farming people the country over must be 
accepted as true. The farmers also must cooperate to the full. 

Farmers should not be exempted as farmers, for exemption 
is not a class interest. Yet we must save the energies of the 
people for the production of food as well as for other war 
purposes. Some of the harvest of food may be accomplished 
by volunteers, young and old, sent to the rural districts when 
emergencies arise; this, however, affords no solution of the 
regular and steady application that is needed on the land, a 
need that is now greatly increased. The producing of food, 
as the producing of anything else, needs dependable and expe- 
rienced labor; food production needs farm labor rather than 
city labor. 
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Four Requisite Foop REGULATIONS 


he food production is not to be maintained by the 


ordinary 


processes of economic regulation, par 


icularly when the law 


and demand is so much 


Many 
production, but 
lL We 


mizing in the use of 


ol supply intertered with or 


evel 


] 


abrogated movements and activities will influence the 


four are of paramount importanes 


must save the food This saving is not only 


econ 


it, whereby we reduce the waste. but quite 


as much in the redireetion of the diet and the 


of the 


reconsideration 


family Fundamental changes are to take 


aclivilles 


place herein if the war continues any length of time lo every 


person in the land, to every family, to every hotel and club, 


to every social organization, the call must come to consider 


whether the present eating habits are either sound in them 


st es of wo! ( enaties 


patriotic, Not only does the aquest 


and beetless davs seem to be involved, but that of bett 
dieteties as well 
2 We must save labor Extensive activities em) 


labor; perhaps whole industries must be staved; perhaps som« 


of them should never be revived. If we eliminate the useless 
and also the unessential, we shall be able to release mucl 
labor The simplifving of the household scheme will also lib 
erate woman labor for industries and farms: we shall nee 
it all [tf the war long continues women must take the place 
of me countless industries where heretofore on men have 
beer employed 

3 We must grow more food on the small home properties 
in city and town and suburb. This is not farming, for th 
householder does not maintain himself and ta by the rais 
ing of supplies. This activity is justifiable only so far as the 


operator does not demand labor that can be 
Himselt 


ment 


isewhere 


used ¢ 
family 


he re 


there Is no 


and members of his 


and household establish 


should do the work 


; ] - ; 
ralures an¢ 


What 


energy one puts into the raisu yr ol tood is likely to be detleetec 


may be many 


charge for 


disappointments; but 


from less patriotic uses. Much foolishness is displayed in some 


of these home food gardens and in some ot the ser public 
enterprises of this kind I hope that something has beer 


learned this vear We may better results next vear, 


expect 


even if the gardens should be fewer. We shall learn to grow 
the dependable things, tew in number, and those that can be 
utilized to best advantage in the family Great secondary and 


civic gains will result from this tilling of the land by the sweat 
ot the tace Yet, with all that can be accomplished in the 
making of home gardens, we shall not affect the production 


of the great staples, as the breadstuffs and the red meats; bu 


we may relieve ourselves ot the necessity ot usins 


these staples, thereby saving them for export 


t We must directly increase production on farms 


end we must establish food production on a wartime basis, 


giving it the best economic protection and the directest aids 
Here lies the great remedy. The major strategy of the nation 
then 


tribute the activities of the people toward the accomplishment 


having been determined, we must apportion and dis 


of the one result. No industries or activities should be allowed 
to proceed at the expense of munition making and food pro 
duction, or with the distribution of them, or any part to work 
to the disadvantage of another part: all the parts make th 
whole. 


The entire people now makes war. The war is one 


problem. If by stimulation, oversight and regulation the food 
situation cannot be met, then men must be assigned to farms 
as definitely as they are assigned to armies. 

North America is the last defense in the food support of 
the war. 
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BRECKENRIDGE, NEW 


PROBLEM 


By PROF. L. P HAVEN, CONN 


RECISELY stated, the tuel probler =: that the coal bin 
\ ot the | nited States is not full How ( . ed 


Oo ’ (One hundred millon tons Can we gt We 
will trv to produce more coal We may proaue Ol 

yre tl e ha eve produced, bul we sha na ive 
mother hit millor 

If vou will build a coal bu }OO0 teet or TT 
yun will have to be 4 miles high to hold the coal which n 
he mined this vear in the United States [hat 1s a good-sized 
eoal pin, hieher that inv mountaln n wu I e( » ant 
t takes a root deal to fill il but evervD ‘ ttle 
CO ve W save fifty million tons 

lhe question of the fuel problem is divided into three p 
the production ot coal, the distribution ot coal, and tl ise 
of coal. 

connection with the subject of production, Dr N yes 

the Fuel Administration Department, says that t ne 
ise of producing coal—taking it out of the mines and | o 
around the mouth ot the mine It is better to go down into 


the mine and get it with the machinery available than to rats« 


when there are no ears to put it in If that is so, and it 
seems entirely probable, the coal in the mine is ready be 
Ken ou na s being taker out as tast s Cars re ) nere 


The railroads of this country distribute a large proportion 


of our coal, about 85 per cent, and nearly 35 per cent of the 
entire freight they haul is coal No wonder we would lke 
would like also to 


hauling it We need the 


ther things, not only tor hauling tood, but for materials which 


to have the coal, but we 


ré rid © trie op of 


railroads for 


vo into munitions Che problem of distribution is after all 
ne of the most serious problems in connection with thi i 
problem at this moment 

he problem of the use of coal divides itself very naturally 
nto two parts First, if we are to use coal we should use it 

th economy; second, will the time come when it w ye neces 
sar mit the supply of coal to certain industries? If we 
are earetul ot the eoal we possess that ill ol be ecessary 
but if we are not. there will have to be some pniority of use 
ot coal 

It is preéminently the function of the engineer ise coal 
with economy During the entire period o s Society’s ex 
stence, 38 vears. | doubt if there has beer meeting when 
papers were ot presented winen reterred tf e economical 
burning of coal, or the eeonomieal use steam, or the eeconom- 
eal use of eleetmeity They are one and the same thing, as we 
burn coal to make steam, to make power, or, as a secondary 
produet, the eleetrical energy whi s to be distributed for 


power and lighting uses 


Sixty-seven per cent of all the coal produced is used to make 


steam. The steam is not all for power purposes, however, 
part of it going for heating. But this use of 67 per cent of the 
coal production shows the desirableness ot using economy, and 
saving a lot of this coal by saving 


steam, and by saving the 


power we make from steam 

lhe United States, Great Britain and Germany produce the 
coal of the world, the world’s production now reaching about 
1,.600,000,000 tons. 

In the United States we mine, speaking broadly, two kinds 
of coal, anthracite and bituminous. All of our anthracite coal 
comes from Pennsylvania, from Seranton, Wilkes-Barre and 


vicinity, and we have never yet produced 100,000,000 tons a 
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year. In the rest of the country we get bituminous coal, which 
(TON 8) varies much in its composition. We get most of it trom Pent 
sylvania and West Virginia, a lot from Dlinois, and a little from 
; the lignite fields west of the Mississippi. We are producing 
. bituminous coal in increasing amounts, and wili mine close to 
- 600,000,000 tons this year. 
Anthracite coal becomes more valuable in the ground next 
me year, and we have only enough to last perhaps one hundred 
é {| 
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PN outa died aemes years. Our bituminous coal will last us 1500 years, according 

Towa 6, 876,205 = to Geological Survey estimates. A few slides are now in 

sessilis anes poi iam order. 

The other 30 61, 9/4, 623 Fig. 1 shows the coal production at each ten-year interval 
in the United States, beginning in 1800. Up to 1885, about the 
time this Society was formed, we had not mined in this country 

Fie. 4 Srares Usinc Bituminous Coat, 1915 as much as was our increased production in the last ten years. 
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Fig. 2 shows the states which produce coal, Fig. 3 those which tion we have now reached the begu r of the third stage, just 
ise anthracite, and Fig. 4 those using bituminous. This year deseribed, and are contronted w vhere rider 
I think the railroads alone are using 145,000,000 tons, and wil means olf transportation Is so overcrowded ; 
eed, and must ave, perhaps, more adel nd the imme Lf ul y ( Is¢ I I tor truc: 

I » shows the proportion otf b minou nd anthracite irgent expedient tor 1 U re 
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MOTOR-TRUCK TRANSPORTATION yr tru uitary fie r et weet railroad 
By WILLIAM I. KENNEDY NEW YORK, N. ¥ , 
M OTOR-TRUCK.  transportatio1 I now become fir \ ihe extension ot Ss applheatior n overlapping the service of 
A ( tablished l! ! arv and commereila sery €e, and the the ra road ind s pereedi yr the armv mule } is Deer! ael n 
pur se ! D el » 7 ( evelopme s to be strated n ma oO S10 oO emergency ne l ne re 
ex] ee our uv ‘ ite necess s created bv the existing r 0 @O 1 ore yr its n bo aire 1Or 3 its 
Co ( I sup I y peco S more trequel aemonsti ed ( $s; oO 
! re three staves fo he rodue o ul ce velop- i“ neces 
mer mst « stria l ties first ne oneer stage ) I ~ ! - é ‘ ' ry 

, } he ¢ Sern eT ind ro er hy or r ’ is n ? (7oOVve! ‘ hes ib dant] 
que oa cond 0 where 1t Cat he practi niover is ) S ¢ ‘ ! ‘ | S 
ar ) ( r I his stave there Ss rm od iring ) oO ( erience of other 1 a 
wl eT ) S nary wor T ~ re ‘ rie o auee é ‘ ( ( T Y 4 \ S 
t} r ! r r recog! Ss ect cre ] é 1S eoule ro ‘ 

The ne or st i that in whi ‘ nD I s is used ! er ( . has vone a step ’ ec y 
i? ? re rv W aurir whi pero r 1SeT becomes ( y ne eolte e eo eT ) ) he « , e¢ ne 
ori i I iT } I ‘ DOSS ) ( T) ne ( ‘ ‘ t mo , ’ ‘ 
device ev ins » | e confidence re ilue \ ‘ } ! 1 « 

} ‘ ‘ 

\ ( rie oO sa ni ( ae ely ) e ret ed ex ( ' ‘ . 

me reased perlormanee vie he or oO ome so s it ti 

by its vm The thire d last sta S whic! ( eq s of 30,00 » 50.000 O1 ‘ 
the ae ce becomes a compet tive necessity 1 he |} as o ( l snec S a matter ) eourse A hont ur 
user, due to its general employme nt in commercial service serious impediment ot the routine conduct of its business 

In rar nstances the coming OL this stage may be hastened Mur imme te interes s now concentrated no ipon thes 

by some extraordinary situation in which the failure of ex past accomplishments, but in a determination of what are to 

’ 
isting means tor perilorming equivalent service torces the em be he demands of the near future in fun shing domestic 


ployment of the new device as a necessary substitute. highway transportation to aid in conveying, from our seat 
In the development of the use of motor-truck transporta- tered centers of production to our seaport terminals. the vast 


Consulting Engineer quantities of supplies and munitions required to maintain from 
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one million to five million men in the field in a foreign country. 

We have already in evidence the limitations of our old-line 
means of rail and water transportation, and although vigorous 
steps are being taken to find satisfactory remedies for their 
congested condition, the problem of making these already over- 
worked facilities conform to our increasing necessities is an 
extremely difficult and complicated one. The situation calls 
for extraordinary activity and extraordinary methods in find 
ing its solution, and one of the prineipal factors which will 
the solution ot 


develop as an element in this great problem 


will be scheduled 


the employment of motor-trueck trains in 
operation over our principal highways. 

The producer, merchant and consumer of materials requiring 
transportation from one place to another throughout the coun 
try have become so habitually shackled to the limitations of 


our railway and waterway transportation facilities that it is 


extremely difficult for the prosaic commercial mind to release 
itself from its aceustomed methods and to rise up and find a 
new and efficient means of relief. It will probably require 
the superior genius of the military mind in its eapacity for 
meeting emergencies, coupled with the resources which mili- 
tary organization provides, to take preliminary and effective 
steps toward making use of the motor truck and the highway 
to offset the limitations imposed by our older transportatio 
systems. 

Fortunately, the situation has all the elements which can 
possibly contribute to success practically lying at hand wait 
ing to be utilized; and the only thing remaining to accom- 
plish the purpose required is the necessary authority with a 
competent executive or administrative organization to put 
into actual operation road motor trains adjacent to all the 
centers where freight congestion now exists. 

The ability of the motor truck as an individual operating 
unit or as a tractor coupled to trailer equipment has been well 
demonstrated under a great variety of operating difficulties 
throughout the country. All the highways in the country may 
not be fit for transportation of this kind, but over the com- 
paratively limited number of routes where the operation of 
such motor trains would be required the conditioning of high- 
ways is either an aceomplished fact at present or could be 
made so with little difficulty or loss of time, by making use of 
the facilities which most of the state highway organizations 
have at their command and are ready to supply for such 


emergency requirements almost immediately upon notice to 


do so 

In the present-day motor truck, backed by the brains and 
facilities of one of the greatest industries ever developed, we 
have the means for providing transportation equipment with 
For several 


which we can accomplish extraordinary service. 


years past the manufacturers of motor trueks, under the stress 
of keen business competition among themselves, have developed 
the machines produced to a point where they are capable ot 
performing almost any task allotted to them. Aside from their 
normal funetions of transporting freight, they are in man) 
instances called upon to perform a great variety of militar) 
service incidental to transportation. In some cases their equip 
ments constitute portable power plants tor performing service 
of some distinct character, such as that required in lodging and 

Frequent 
ly they perform loading and unloading operations, such as the 
hoisting and dumping of coal bodies, or the removal and re- 
placement of separate bodies which have been loaded while 
the truck itself has been absent on its delivery route. In fire- 


fighting service they are practically replacing the old line of 


mining camps. They occasionally furnish lighting. 


equipment, and a special type of motor truck has been devel 
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Sor 
oped which is now regularly known as a road builder, hun 
dreds of which are doing marvelous work in the rapid develop 
ment of our highways. 

It will therefore be seen that under the intensive develop 
ment of competitive motor-truck equipment the manufacturers 
have been prepared for just such emergency requirements as 
they are now likely to be ealled upon to meet, and therefore 
any organization which may be developed, either by the Gov 
ernment or by commercial institutions, to solve this. problem 
of highway transportation will find the truck manutaeturers 
perfectly competent to furnish quickly suitable machines in 
any capacity or number that may be required. 


With 


stock, the next step in 


this assurance as to an adequate supply of rolling 


the project will be to put a tew seleeted 


stretches of highway into serviceable condition and to keep 


them so 
Whenever the question of highway transportation has been 


considered in the past, the gvood-roads topic has always been 


introduced and discussed in terms which embrace the entire 


road system of the country and the magnitude of the task of 
putting this complete system into first-class shape is usually 
dwelt upon as an almost insuperable accomplishment. It r 
quires, however, no very great analysis to bring out the faet 
that only a very small fraction of 


one per et nt ot the high 


Ways ol the country would be required for the contemplated 
service of relieving our present congestion or expediting the 
freight 


movement ol between the principal eenters ol produe 


tion and our seaports. This being so, the facilities now avail 
able in each state for the construction and maintenance of its 
the 


required for this character of service, could put 


tew routes 


roadways, if concentrated intensively upon 
likely to be 
them in excellent condition and keep them so with compara 
tively little effort and expense. Consequently, this projeet of 
bringing into existence organized highway transportation has 
none of the cumbersome impediments usually attendant upon 
railroad extension. 

Many eases already exist where limited highway transporta- 
tion is operated on schedule over definite routes. Many more 
systems would come into existence rapidly by virtue of their 
commercial value were it not for the fact that it is diffieult to 
»rocure capital in large quantity for this kind of investment. 
One of the alleged reasons for this difficulty is the fact that 
the power of railroads has in the past been used to obstruct 
parallel competition of any kind, and this promotes the belief 
that if road-transportation operations were organized on a 
large scale the same influence would be felt in interfering with 
their development and prosperity. If this is really the case, 
then it will require initial steps on the part of the Govern 


such an 


ment in emergency as the present one to put into 
extensive operation road-motor transport service, and ine} 
dently prove its practicability and establish the permanency 


of such methods. Aetion of this kind should be advoeated 


and strongly urged for the many advantages which would re 


sult from the spread of the use of this highway motor trans 


portation. Its competitive influence would be a very valuabl 
one to the public, as placing in the hands of producers and 
merchants their own independent facilities for limited freight 
movement would about marked changes in 


bring econonie 


which all would be likely to benefit. 


We the lessons 
which have been taught us in this direction by France, Eng- 


should not be slow to take advantage of 
land and Italy, in carrying into effect, almost immediately 
upon the opening of hostilities, road motor transportation 
upon an extended seale. Some cities and many of the small 


towns in these countries are almost entirely dependent upon 
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the motor truck as a means of convevance, and well 


the 
detined organization which has been brought into existence to 
the 


maintain equipments employed and to keep in condition 


the road surface required, are examples that should exerci 


se a 
stimulating influence upon us to make advanced preparatior 
reas 


towards meeting the more serious conditions which the in 


ing demand for transportation is likely to force upor 
DISCUSSIO 
Geor P. Hempstree in discuss Mr. lk ‘ | 

sn } rhe \ shed | il] ittentior or a mone Oo pec i 

state il rs We had one branch ot the Government 

anXx oO promote notor transportation, ind had beer is 

sure } here . ample supply of r 

able In order to use that rolling stor I ceessary 
upon, the rst req ‘ f whiel 

















Howr Artintery TRACTOR WITH ARMOR DOORS OPEN 


was a sufticient foundation, generally of crushed stone or 


rravel 


Another department of the Government had issued Priority 


Order No. 2, which prohibited the shipment of gravel or 
crushed stone or anything to be used for road construction 
Most ot 


could only put their materials 1 


i! open-top ears 


the quarries from which crushed 


top 


stone was taker to open 


ears, as it Was very diffieult and expensive to use any other 
pe ol car, and very diffieult to unload it 
The question might be asked, Why not us itor trucks? 
\ motor truck could be used to haul a load ot ve tons, and 
if the load was worth $1,000 the $25 charge for hauling woul 
not be ve ry excessive But if the load was only worth $2.50, 
a treignt bill of $25 would be excessive and prohibitive 


So we had one department of the Government which wishe 


to have motor transportation and to use rood roads, and 
another which was preventing their construction 
There had been every effort made to relieve freight con 


vestion in the East by the use of motors to haul high-grade 


voods rather than use freight ears, but a branch of the Gov 


ernment was practically prohibiting the building of roads or 
which such motor trucks could be used 


ANNUAL MEETING ol 


ARMY TRANSPORTATION 


By MAJOR 1 Bh. MOODY WASHINGTON, 1D. ¢ 
j kage question 0 ! ransportation is a pretty broad 
one, and in general it comprises very broad and distinet 
asses of se? ee, all back of the fiehting es W he 
ro into the zone where troops are operating the first assump 
! s that ere is no road, at also that ( 

















\ Srerr A UNITIO Moror Truck DRIVING oO Art Fo 
WHIIFELS 

becomes specialized, that is, the Medical Corps do not want 

ne patients andled 7 The euble-Toot or pound-pet llé 


basis. Likewise, the engineers have special apparatus, such 
The Signal 


their 


as portable searchlis 


ghts and demolition equipment. 


Corps has its wireless outfit and equipment for aero 


plane service, ete. The Ordnance Departm« nt depends on the 
motor transportation, as it furnishes all the field guns and the 


materials known as 
When the 


service came up, 


munitions 


question of replacing the horse in this special 
it was referred to the Ordnance Department. 
lhere is no serious diffieulty in replacing a horse where you 
road; but where 


100 


have a vou have no road and where you 


that 


ave 


got to be per cent certain you will arrive at your 


destination, that is where the difficulty of replacing the horse 
with the fighting troops has come in. That is, if the general 
supply trains fail on the main roads, it is possible that the 


men might go hungry for a day gut, if on the other hand 

















JEPFEL SUPPLY ‘TRUCK FoR 4.7-IN. Gt LATTER) 
ou wish to use a gun tor a certain purpose, it 1s of no use t 
have it arrive a day late must be there on time. That has 


led to special forms of transportation, 
As to the said that 


practically every gun handled by the United States Army will 


volume and the organization, it ean be 


Carriage Division, Ordnance Department, U. S. A 
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be handled by motor equipment; and if we get an army ap- 


proximating in size those on the other side you will obtain 


some idea from the number of guns engaged of the magnitude 


to which this important matter ol transportation has now 


erown. 


I do not want to say our problems are solved, as they 


are 


not, but from operating the experimental equipment we had 


at the middle of April last, offi 


cer in Charge, a 


we have progressed from one 


couple of officers, draftsmen 


, ’ { 
and a coupie O 


and five to the point where we have schools turning out 


men to repair these trucks at the rate of 30 to 50 


trained 
We have 


number of men actually building thess 


ficers and several hundred trained men every month. 


estimated the trucks 
(not counting those in related industries) and they number 
about 50,000. 


300 to 400, th 


The number of officers actually on duty is from 


number of enlisted men runs into 


the thousands, 


all for repairs only. 

















JEFFERY REPAIR TRUCK FOR 4.7-IN. GUN. Drop SIDES IN WORK- 


ING CONDITION 


The eost of this will exceed that of the Panama Canal, and 
the Ordnance Department has expanded something like forty 
times, by actual count, in the last eight months of its his- 


tory. 

We are endeavoring in the department to handle this prob- 
little 
but for the assistance received, particularly in my section of 


lem ourselves, but we would have made but progress 
the Ordnance Department, primarily from the Society of Au- 
tomobile Engineers, and from those among our officers who 
belong to The American Society of Mechanical Engineers or 
who would be eligible for membership. Without the assistance 
trained men it is safe to say that we would be 


of thes no- 


where. 


[Major Moody then briefly described » number of views 
which he had projected on the screen, these views showing 
various forms of specialized motor transport, including am- 
munition trucks, a repair truck equipped with machine tools, 
an armored car, a tank, late forms of standard tractors used 
for hauling guns, a few of which are herewith reproduced. 
Four of the views were of unusually bad road conditions that 
could be successfully met by tractors, but in no case by horses. 
The facts that horses can be reached with poison gas and can- 
not be camouflaged as can the tractor, along with particulars 
regarding difficulties in ocean transportation, were given by 
the speaker as some of the reasons for the adoption of 
tractors. | 
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THE AIRCRAFT PROBLEM 


By DR. W. F. DURAND, WASHINGTON, D. ¢ 


| | LS pel ups il lo Si \ Lhat Vile ost tue ‘ cit 
clared last April, no one at that time in connecti wil 


the Government ad any sion of thi mart whe the Aj 

Service was destined to play in the plans which were soon to 

be developed. | pe ps hie t 

ot until the te ( ( e Ba \ 

Jotfre mis S deas begar 

definite form. Very promptly, however, they did « 

to so erystallize, and e began to get som sion wha 

the air service vossibly | ediate 

a series of the most important probler Whine ave ever beer 

presented to the nited State a t r ¢ ee! a 

engineering and industrial way. 

| ave tted ¢ wh a ( Oo ) 

lL O Lhe rious ypes o machi > I ( nee 
bombing and tr Ing, What Number s : : 
tor active service at one time? 

2 What wastage in such machines is to be anticipated ? 

3 In consequence, what numbers in each type must we be pre 
pared to build within a twelvemonth or any other spe 
fied time? 

1 How many trained aviators will be required to maintain the 


desired number of machines in service ? 


active 
5 How many men must be put through preliminary training 


in order to secure the needful number of active aviator 
with the necessary reserves? Or, in other words, how 


much raw material must be handled in order to seeurs 
the necessary amount of finished product? 


6 How many mechanics and repairmen will be needed to keep 


this fleet of airplanes in all classes up to “ concert piteh,” 
and ready for instant service at any time and at all times? 
7 Where and how to undertake to build the 


of airplanes indicated as necessary as the gross output, 


are we number 


say for a year, in order to maintain the fleet continuously 
at proper strengt! ? Or, put otherwise, we may perhaps 
well ask what is the maximum number of airplanes which 


can be built in those various classes in the United States, 


or by the United States, without undue disavrangement of 


either needful war industries and of the irreducible mini 


mum of peace industries? 


8 To what extent will further demands be placed on air pro 


ductive capacity by demands of our allies .n Europe for 


airplanes or engines in types which we may hope to pro 


efficiency? and to what 


duce with high economic extent 
may we expect to draw upon them for certain types—as, 
United 


for example, the fighting scout—thus relieving th 


States to some degree of attempting, at least at the start, 
to produce this final word in the evolution of fighting air 
craft, as developed on the battlefields of Europe? 

allies 


material, such in particular as airplane timber? 


eall for 
Will the 
total demand exceed the presumable supply, and if so, 


9 To what extent will the demands of our raw 


to what substitutes may we turn? 

In considering this question, certain conditions are obvious 
There is no use of talking about an air service if the number is 
to be limited to hundreds. If we have any vision of the activ- 
ity and efficiency of air service as now conceived, it must mean 
the production and operation of airplanes in large numbers, 
We must 
therefore fix as a number, in order that it may have any sig 


measured in units of thousands and not hundreds. 


nificance in the problem, a number measured in thousands, If 
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we can sa} c ( ind well I \ ! more, it 1 we ! { ‘ 
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tain the ed number of ma ‘ () chanics and repair IS again al! 
ous there 1 ~ De é r ea , rit ind that for every airplane ‘ 
mode i é ( r? r more t ( ~ ed me ar I whno Ww ” < 
tall a e service mort a f nanee of that particular machine ( 


ity to handle the ma e on the part e! 0 t be an a il number, and in the base supply de 
4 man may be a od observer w t a t. But ( er | nts of the line there st be others 
this 1s not a goo aeal We De eve | t - ) If hack to the supply ol gvasoline and lubri atin’ 
in a machine for any purpose what the of elements of that character, we 
to }) t e machine t manage the i ( f re re | the number of 1 en nece ary to maintair 
lar pilot is injured or killed, and to bring . iny one airplane. But stopping short w 
within ou N ‘ hat means ere St De ) f concerned wit the ma ne itself, we I 
men trained for xiliary service, but with a given rt imber of aircraft by three, four or five 
sk N It , ae . © number 0 I » account the nur ber « fl er conte I 
turn < n the « rse ¢ a twe é ~ = , mecha s and repairmen hel d the , 
units « everal thousands. Five t sar ‘ ion Oh sein Malt die neta 
= st look toward some 1 ; ~ t Signal Corps will exceed 
With regard te thie ict il I ~ nae k of the way 
quiremeé C1 rhaps proper to give e 1 ‘ pa 
ity of the now oceupled ir s par 
j 
The firs step tra in’ a aviator S 4 { tl] . \\ \\ Ma 1 ra’ A | 
ot ¢ 4 Vee Ss the s cal ed re as s Sa ( 
intended for preli irv instru ! t ] wol The 1 t Where and how are we to undert 
the It cludes elementat t e} ( o bu é e! uirplanes indicate is necessary the 
of fl n the principles and opi ! eo! S gross output or a year, in order to maintain the eet 
tio! engines, meteorology, photography, ecouting, machine-gun continuously at proper stre! rth? Or, put otherwise, we 1 
work, reconnaissance work, and comprises lectures. class we rk perhaps well ask what is the maximur number of a planes 
and laboratory exercises in these subjects. This course runs which ean be built in those various classes in the United States 
for eight weeks. or by the United States, without undue disarrangement 
The course contemplates the feedine in at these institutions other needful war industries and of the irreducible minin 


of twenty-five candidates per week, and the feeding throug! of peace industries? —— 
and graduation each week of whatever is left of the twenty Now this question No. 7 comes closest to us as engineer 
five, taking into account the wastage. Without wastage it and men concerned with the industrial affairs of our country 


would mean twenty-five per week for each school to go to the Where and how are we to undertake to build the ni 


flying schools; and with eight schools there would be about airplanes indicated as necessary as our gross output? Wher 
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to find and how to develop the tremendous extension in the 
industry necessary to provide this enormous number of air- 
planes for immediate production? Is means the development 
of an industry, highly trained and highly specialized—not, 
indeed, out of nothing, but out of very small beginnings. 
Perhaps | should say that it meant the erystallization of the 
elements ot 


such an industry. And it was splendid that there 


were found shops, and trained personnel and equipment and 
organization for the production of airplanes, right in the 
automobile industry. It meant, nevertheless, an enormous 
extension in produetive capacity beyond any vision which the 
wildest {] eht of imagination could have contemplated a tew 
months ago 

Only a tew weeks ago I was able to visit, by way of 
inspection, three of the principal centers of airplane produe 
the present time—Dayton, Ohio; Detroit, Michigan, 
and Buffalo, New York. There we saw new factories which 
were either completed and occupied or on the point of oeeu- 
pancy, aggregating something like thirty-five to forty acres 
of ground area, to say nothing of the gallery space. 

Furthermore, there was ready for immediate expansion per 
haps twenty-five to forty per cent in addition. It is fair to 
say that early in the next year there will be oecupied actively 
in the production of airplanes something like fifty acres of 
ground area, with their gallery space, which did not exist 
eight months ago. And this is without taking into considera 
tion the automobile factories. Acres upon acres of area in 
existing automobile factories are running solely on airplanes 
and airplane parts; and we are just on the edge of a period 
of very large production. 

The period which has elapsed since last June or July, when 
the present program began to erystallize into reasonably ap 
proximate and definite form, has been necessarily spent in 
measures of preparation for this tremendous program of ex- 
pansion and industrial development. And we may certainly 
anticipate within a few months, say two or three at the latest, 
that this factory capacity will be actively oceupied in turning 
out airplanes at the rate of at least several thousand per 
month. The precise number I hesitate to define more closel\ 
at this time. 


WHat FurtHER DEMANDS WILL ARISE? 


The remaining questions I will touch on more briefly. ‘They 
are: To what extent will further demands be placed on air 
productive capacity by demands of our allies in Europe for 
airplanes or engines in types which we may hope to produce 
with high economie efficiency? and to what extent may we 
expect to draw upon them for certain types—as, for example, 
the fighting scout—thus relieving the United States, to some 
degree of attempting, at least at the start, to produce this final 
word in the evolution of fighting aircraft as developed on thi 
battlefields of Europ 

The other one, the ninth, is: To what extent will the de 
mands of our alles call for raw material, such, in particular, 


as airplane timber? Will the total demand exceed the presum 


able supply nd, if so, to what substitutes may we tur 

It is sure that the demands of the Allies will put to the test 
every bit of our productive capacity for airplane material. 
We are now making for them flying boats in large numbers, 
and they are locking more and more to us for the production 
of airplanes for the training of aviators. In fact, the nearest 
approach to the standardization of a definite type is the 
American type, for at least the American, Canadian and 
3ritish services. And they are coming to look to us for other 
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types as well, and for the production of airplane engines. 
lhe demands for supplies are also at the limit of our pro 
ductive capacity. The demand has been incessant for tim 
ber—spruce, spruce, and again spruce! Serious difficulties 
have been met with on the Pacific Coast in the way of supply, 
but on the whole the prospect seems to be improving. 
Substitution of other woods has also been introduced in 
some measure, which, while they have different characteristies 
rom spruce, yet give effective service. And then there are 
suggestions in the way of metal substitutes which se to 


hopetul and interesting possibilities 


THE PROBLEMS OF STANDARDIZATION 
One ot the juestions which presented itsell aga and ay 
and aside trom the questions ot poli Vy or program, a questi 
which is vital to the engineer, is that of standardization 
standardization of elements and standardization of types. | 


need not take your time with a statement of the advantages 
ot standardization ot parts used in large numbers. 


The standardization of elements, such as serew threads and 


fastenings, has progressed very satistactomlv:; and for gen 
eral airplan parts much excellent work has bee accom- 


plished through the efforts made by the Society of Automotive 
Engineers. And there is to be held soon in London an Inter 
national Standardization Congress to which this Society has 
been asked to send a representative, and | understand that 
this Society will have one of its eminent past-officers at this 
conterence as its representative and at which we may antic) 
pate a still further approach toward standardization by way 
of elements and parts. 

The other problem relates to the standardization of types, 
but here is danger. It is necessary to standardize; but it 
is fatal to attempt to standardize a type too rigidly, because 
if we know anything at all from experience on the western 
front it is that a type has no longer begun to prove a meas 
urable degree of success than it is put out of date by the 
appearance of some new and improved type; and so as the 
weeks go by one type comes along after another. 

The entire program must be based on the expectation of 
displacing from time to time types which for production pu 
poses may be standardized for the time being, but which 
cannot be kept in production too long after the development 
of more efhicient types. 

| have tried to visualize this as a tremendous stream of pro 
duction. Parallel with this stream of production we mast 
have likewise a stream of development, research, investiga- 
tion and a program which is seeking to contact with the 
inknown and the new; developing, judging, testing and deter 
mining their technical characteristics and their adaptation to 
the conditions of active service. And so tast os new types 
and forms are developed and proven superior, just so fast 


‘ 


must they be fed into the stream of production, taking the 
place of out-of-date forms. Only in this way can we main 

tain the types and forms in use at the front responsive to 
e advance in the science and art of airplane production, and 
responsive to the conditions at the front and which must deter 
: 


mine the characteristics of the material to be supplied at the 


fighting front. 


Tue So-Cautuep Liserty Moror 


| should not close my remarks without saying a word re 
varding the attempts to standardize the airplane motor. You 
are all familiar with the story of the design and development 





1¢] ACCOUNT OF THE 
of the so-called Liberty motor. I will not go into that at all 
But uu can appreciate the fact that of the various problems 
requir standardization, that of the motor was one of the 
most import lhe question was: Shall we copy outright 
a Kuropear r? Shall we copy outright the best Ameri 
can t s « combine the best in American motors 
ind mal ‘ or? or shall we combine the be in ku 
pea e combine the best | 
\ I ‘ ul ( t 
In etlec ‘ el is the progra indertake Draw s 
kKeurop e ¢ nes ind te Sore exter actual 
eng ityle May an June el! rie iractel 
: e Lib or were determine e char 
ict ‘ " Ame i a ira 
r j ( ( ( ‘ Da 
| i » p I I 
é " iracteristies ne 
J Irs ‘ i l ‘ ‘ VM ( ' , 
ast ingl S eriod OL time a ma I e! elg 
lay ! en sat ¢ nina e Hote 
W sel ip au er Wa 
re \\ ton 
ere “ yest 0 inticipated eel I 
! ) | ! us bee take "ike Pea i nt 
ive ‘ eports the pubhe es regard 
his to ‘ say tha Thre rts e lev! 
Inta Die ! ive emanated I erta ree ave 
re (it The i t - 
the xpectat f its designers It has d, as eve 
desig? expected to have, minor difficulties and troubles, but 
ot 0 el is been fundamental to the motor its¢ al 
the all readil 1dn ot correction and removal; and means 
have beer ul ( he improvement and correction of sue 
troubles and the tor is now In course of active produectior 
ind on a large seals 
A few days ago we saw in Detroit in one of the factories 
there the process of manufacturing the forgings of the Liberty 
motor evlinders All of the forgings are being made in one 
plant, and that plant is to supply the trade with Liberty moto: 


evlinders. The t 


made 


by ho 


t-for 
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I i Tmosphere reduced «ae e ne Vill speed 
evyond e limit oF e rotation speed The ¢ 4 t 
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() 0 is this Thre tl rip ion 
e very strongly impressed wi e ser S] \ 
( e captalr ndustry in this field of produ ire 
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rit the industmes this «oul Vi ire g ike 
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he eattlad 


THE SOLUTION OF THE CANTONMENT 
CONSTRUCTION PROBLEM 


By LEONARD METCALF,’ BOSTON, MASS 


tell 


Constructio 


| HAVE beer asked to 
of the Cantor 
ich 


incredibly 


you { ‘ 
1) 


exist six months ago, which has built 


ment VIs101 an orgat 


zation wh did not 


this period of time sixteen Nationa 


in short 


orgings are a ring process 
from seamless tubing, and they were being put through at 
the rate of 1200 evlinders per day lhe faetory was plan 
ning double that capacity and they are ready to go still 
further and increase capacity as the needs require 
i | should ment I oO! hree prob 
lems so] vii ire of specia porta e, al 
whi bert, ng to your attentior 
() : i ‘ ‘ e engine whi 
yp lie < —T ‘ ‘ enanee « t 
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re Liv eas mn excess weg! tlie ad ed eompl Xt 
If we solve this problem we ean assure our supremacy 
high-altitude service 


Anothe1 


matically the p 


«le elopment is that of modifving at will or aut 
teh of the airplane propeller It is of small 


to maintain power 1f the propeller is to maintain its same puite!} 


ise 


Army Cantonments, 


for 675,000 men: two 


OI 


regular army barracks, 


embarkation 


for 100,000; repair shop units; 


camps 


tor 


with 26,500 buildings to house and cars 


43.000 men: 


ne quartermasters’ training camp for 18,000; additions to the 


and 


the semi-permanent structures at sixteen National Guard 
camps, to care tor 462,000 men; and which has designed and 
purchased equipment for ecerta large plar s tor our an ! 
France remendous tas nvolving 200.000 men. and ar 
es ite cost ot approxi é S187.000.000., over three 
ourtl ‘ has lreac peen spent It isa wv ! | 
stor ot of planning and preparation, but of « seem 
ngly insuperable tasks daily, an inspiring story of lo ind 
eff ec e cooperation between army officials and « Ss, the 
one yilh ari traditions and experience the othe \ heir 
wick different protessional and commercial tr ng 

‘he eantonment work is done, a splendi chievement 
creditable alike to the Government, to this burea ot the army\ 
to the construction quartermasters at the camps, to the super 
Vising engineers and contractors, to the railroads and s Ippiy 


and to all concerns 
Not 
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doubt, but economical in the best sense, for the saving in time 
here has saved life and treasure on the long firing line across 
the water. 


+ 


Where can you duplicate the experience, involving as it does 


} 


an expediture of $150,000,000, in six months’ time, three times 
the maximum rate of expenditure in twelve months on the 
Panama Canal, and which inereased tenfold 


ing activities of the country, without substantial 


tic t of materials. from becinnine ¢ ' Lon — 
t CUOst Ol maceriais, [rom ULI LO Crit Ol Lilt ask, GUt 
irgely to the work of the War Munitions Board of the Cour 
f National Defense and its committees; invo ° meager 
nmpensation to the administrators, designers and supervisors 
— . | ] vs 

( Volur i sé ce O \¢ par oO I i S ied advisers, 

| 
ho aropped 1 portant ype rsonal oblicat ons to go to W ash 
| +} oo hae 

rton for davs, weeks or months in response t elegrams 
isking for help; voluntary codperation and work by the rail- 
vads, telephone, electric and other utilities, and substantial 


without guaranty of contractors taking 


ontracts to build struetures estimated to cost from $3,000,000 


to $4,000,000 and actually building these and many additional 
structures so that the final contract sums ranged from 
$8,000,000 to $10,000,000 per cantonment, nearly doubling the 
necessary construction period, but without increase in co! 


and tl 


of the National Army cantonments was limited, not to a profit 


pensation, is when the compensatior 


f 10 per cent, as has so often been stated, but to a 


rross 


return of $250, , averaging for the sixteen cantonments less 


than 3 


which sum had to come an overhead 


$100,000 


per cent, out of 


expense of and interest charges 


+600,000 to 


probably 
$1,000,000 of 


upon 
working capital amounting to per 
the 


haps $25,000 to $40,000 more, leaving a net profit to Con 


ra ? i substantiatiy tess thar Y per en 


Broadly speaking, labor costs alone have risen, following 
closely the local 


with time and a half or, in some eases, double time for over 


cost of union labor for an eight-hour day, 


time, according to the prevailing local conditions; and even 
the 


creased cost of living, the fact that the 


as to these, there are extenuating circumstances of in 
settlement of the labor 
rate disputes was not always left to this Board for solution, 
and, most serious of all, the failure of the Government to ade- 
quately control priority of its construction, which would have 
prevented the bidding up of the local labor markets by its 
own agents in different departments having contiguous con- 
struction underway. 

of the 


The 


work had to be done, was done, without delay, and no plea 


conditions 


I speak advisedly, not loosely, for the 
work may not equitably be overlooked. They are vital. 


or excuse of inability to get labor, throughout the work, at 
rates prevailing at its inception, would have excused post 
ponement of completion or have brought back life or treasure 


spent at the front during such delay. 
CALL COMES 


FOR ORGANIZATION 


On May 7, 3017, 
Colonel of the U. S. 


Secretary of War to assemble and direct an 


Brigadier-General I. W. Littell, 


Quartermaster Corps, was detailed by the 


then 


organization to 
be known as the Cantonment Division of the Quartermaster 
Corps, to provide facilities for training and housing the new 
National Army and the National Guard. He ealled to his aid 
Major, then Captain, W. H. Oury, Major then Captain, R. C. 
Marshall 


the Officers Reserve Corps, the former of whom had been 


both of the Regular Army, and Major Dempsey of 


supervising the enlargement of some of the army barracks, 
the second of whom was soon engrossed in the new eanton- 
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ment construction, and the last of whom took up the question 
of auditing construction expenditures. 


Neither 


for the designated 


| were available 
bill 


Wil 


funds nor 


the 


nor quarters 


person! t 


service, tor appropriation which 


earried $77,000,000 for the inception of this work was still 
in debate in Congress 

This was the opportunity of the Committee on Emergency 
Construction of Buildings and Engineering Str res of the 


War Munitio Board of the Couneil of 


Of the latter Board Frank M. Seott, of Cleve va he 
able chairman 

Chis committee vas made ip oO live experienced bu iers: 
William A. Starrett of New York City, architect and formerly 
of the buildu oO lhompsor Starrett Comp y, Chair 


Cleveland, Ohno, 


Crowell, Lundoff, Little Con pany, building contractors; M. C 
General Manager of the 


T , 
ruttle- ol 


struction Company; Capt. Wm. Kelly of the U. 5. Engineer 
Corps, who, however, was unable to give mucl e to tl 
work of the { ormmiuttee, owl o other I op y ons 1 
Frederick Law Olmsted, of Boston, engineer and indsea pe 
architect l'o ther assistance the, calied Many ¢« eers, €1 
planners, architects and specialists of differ to act 
on sub-comn es or to give desired advice spe 
subjects 

Circumstances thus made it possible for the Comn ee to 
render ‘ieneral Littell service in an advisory capacity on the 
formation and civilian personnel of his organization, on the 
form of contract under which the work should be built, or 


engineers, city planners and contractors of responsibility to 


and at the 


the time which might elapse before th« 


design and build the ecantonments, moment to make 
the most of 


tion bill 


appropria 


should be passed by Congre SS, by prepari cr typical 


plans or layouts for the 


: 
buildings and other 


volved, making topographic plans of the 


sites, § 


water supply, sewerage and other public-service facilities, the 


best arrangement or grouping oO! structures, 


adapting the 


typical plans to the local topography—all through the 


tary service of achitects, engineers and city planners 


GAN rion ADOPTED GENERAI 


The organization proposed by the Committee and adopted 


by General Littell comprised four different groups, r 


porting 


! 


o his staff officers: 


MaAJor 


formerly associ 


this Societ 
Main of 
assisted by Major I. B. Wheaton, 
ptai Doten, Dabney H. Maury, Clarence G 
smith and W. M. Johnson of the National Board of 
Underwriters, 
Masor Rosert E. Hamutron, formerly 
of Stone & Webster, 


FRANK M. Gunsy, member of 
ated with Mr. Charles 7. 


harae f Des jn: 


and 
, ‘ 
Bos on, 


in ¢ 


and George Gibbs, JT.. of Boston 


Agent 


Trans 


Purchasing 


in Charge of Materials and 
portat 


Masor M. J. Wutrson of 


Smith & 


on. 


Seattle, formerly partner ol 
in Charge of Cor 
, Peter Junkers- 


Whitman and 


Account nd. 


Grant, Company, truction; 
of division engineers 
Ezra B. 


in Charge of 


assisted by a staf 
feld, Charles L 


Mayor Di 


Parmlee, others 


MPSEY 


Since that time, benefiting by the earlier experience and 


with a view to handling the additional work of building ports 
of embarkation, ordnance depots, coast-artillery posts, medi 
eal department construction, mobile ordnance school barracks, 


quartermasters’ warehouses and miscellaneous plants, the or 
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ganization has been enlarged, modified 


Major Marshall 


tell, assisted by Captains Thompson ; 


ana 


remaining in command under General Li 


- 
— 


neering branel being still In charge of Major Gunb the 
construction of Majors Whitson and Junkersfeld t ! { 
rials of Major Willeutt; finance and aceounti of Major 
Dempsey construction d repair Majo 
law, Major Shelby nformation, Captain Er ! rta 
tion requis ms, Captain Ritche and Chief Cler Mor ( 
nd several other er neers of large rep itor breadth o 
experier ] Lincoln Bush, Major Be ‘\ R 
tobert other nave een di 
exal ) perso er ee 

The Cor ee on Emergency Constructio B , 
ind ky er) Structures fir ertoo I 
ves aer wa na the prep ( ) 
plar \s ) eantonment or ¢ \ ( 
b e departme commanders, approve ) 

t ’ y? o General Littell. « ) ‘ 
‘ rine ‘ ed to go to ther r 
wn exper to make topographic maps r 
. ‘ ‘ posal problems, thé 1G 
vit! ( ite Withi 1 week's mie I O 
( s, top rap! maps were pre ! oO I I 
(000) nt) wey F ‘ i! , 

pe } eSIre Meanwhile ‘ ’ 
eng” ‘ ! ( ( y? oO rhe ' ’ t rye ato 
Wa e re of the pn e bar 
racks ! prepar ot tvpicea 3. wl I 
wa ed om 0 ery i ) t tis 

OF CON’ p 
\ 
{ ‘ \ 
‘ Se ‘ } ( 

\\ i mT} oT ‘ i ‘ ‘ y rid 
! I ( ~ th t) \ | rie 
Will i ‘ 0 aayvs ihe ce OI ( 
transpo! ( S aring el “ 
shor yore 

\ for contra du speed was essentia 
‘ nellec ‘ ! oO he ine } rm O 

ract rotection of the Government the sele 
ot contr solely on the basis of experience eC! du 
tegri It was once apparent that the competitive form ol 
contrac 4 Vy past Government precedent was out o 
the question with tl me limit available and the conditions to 
be Taced 

Lump-sum-pro basis form of contract was weighed and 
rejected as likely to emphasize the idea of barter and trade 


rather than of fitness and competency, and to embarrass the 


Government in awarding contracts to more experienced con 


tractors if lower profit basis were offered to the Govern 


ment by less experle need or less desirable men. 

The cost-plus-percentage basis, however, appeared to meet 
the the 
lump-sum profit made the Government safe in its operation 
in the 


fundamental requisites and addition of a limiting 


event of substantial increase in the amount of 


The efforts of 


lawyers, engineers and contractors, as 


work 


done under it. combined many able men 


well as of various engi- 


neering organizations, produced the “ Emergency Construe- 


tion Contract "—a radical departure from Government pre 
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eedel which prov ded essen ially oO! n rue ) oO é 
vork on the basis of cost plus profit, the er var from 
0 to 6 per cent with the mag ae o e wor W ne 
portal i oO ! l r 7 oO $950.000. fron 
A ( mm, DOW er, the ¢o ractor had mee nis i offies 
erheae a ere ( S I eres ind Dut lr lr 
( lace o ome ¢ thie ] mu ed ( ( ! \ ( q 
heer eal O ) he effe f th Lpse ‘ profit Or 
ruct ) the sixtec r? onme ) 4 
‘ ) ppre ! ( $154,000 01 
8,000,000 per cantonment, the nominal profit to the 
’ , ese % mn 2 me ; } — :, 
I yle eontractor’s over! ‘ r ( S ne ia 
7 sub nit ‘ = nar 2 pe ny ) ‘ ( per 
I 3 if han ] er ¢ | yY ‘ onstruct , hg 
N I o I Ds I tota eost of S36.000 000, 
$29 950.000 per eantonment. the contractor Pas . 
}) f 7 per cent, | ~ ert 
, : hicher y } r 
} ney f worl ' jc +} 
| f I Oo ne \ r ¢o r ¥ 
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‘ I ) orta Cl concer 
: : lo H MeG b eT 
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, ‘ I ‘ i‘) 
‘ >) S ( RA : 
\! I s information a sub-committee of five me 
\l Starrett as chairman, selected the cor tractors deemed 
<a une oment to undertake the work and wl 
; onstrated in their past experience their ability co 
nar e WOT oO sucn a characte! and ipon such a scale end 
reported its findings to Mr. Seott’s committee of the War 
Mu ons Board From the latter committee, recommendation 
passed to Genera Littell, and afte r submission of the evi 
ence and recommendations to the Secretary of War, appoint 
— wae nally made by General Littell lhe subseqent 
experience in the building of the camps seems clearly to have 
istified the course of procedure, and it is greatly to the credit 
of the Government that it ean be said, unequivocally and with 
absolute candor, that these appointments were made on the 


if + 4 ] 


merits of the case, as they were understood, without political 


‘influenee.” It is further greatly to the credit of 
the leading firms of contractors that as a rule their represen 


Washington before they knew whether they were 
recommended for specifie work and before appointments 


were made, though personal disinterestedness and unwilling 
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ness to use political influence cannot be claimed for many 
others who sought contracts. 

The Committee then turned its attention to the preparation 
of forms of contract for the employment during construction 
of the engineers and other experts necessary at the camp sites, 
being greatly assisted in its work by different members of the 
national engineering societies, who voluntarily came to Wash 
ington in response to telegraphic request, to assist the Com 
mittee. 

Engineers believed to be most competent and at the moment 
available for service at the various cantonments were also 
designated, appointments in all eases being made, of course, by 
General Littell and his staff. 

In this way the Government had the voluntary service of 


many men—skilled in the particular field involved—-in build 
ing up an effective organization and personnel for the work 
in hand; men who codperated in a thoroughly disinterested 
way with the administrative army board in responsible control 
The results attained here seem to indicate the advantage of 
such a purely advisory board, the recommendations of which 
could be followed, modified or rejected with cause by the duly 


constituted executive authorities. 
DereraAILs OF CAMP CONSTRUCTION 


Time forbids the attempt to chronicle the details of camp 
construction Littell 


The sixteen National Army cantonment sites 


executed under the direction of General 


and his staff. 


were approved at various dates ranging from May 31 to June 


27, 1917, contraets for their construction 
tween 


were executed be- 
15 and June 23, and work was begun between 
June 13 and July 6. 


months’ 


June 


On September 4, or in less than three 
time, about 450,000 men could have been taken care ot 
at the cantonments, on the first-adopted basis of 200 men to the 
barrack, later reduced to 150 men; and today, December 5, 
1917, the eamps are substantially all completed, despite the 
great inerease in construction involved by the prescribed in- 
crease in cubical air space per man in the barracks (from 365 
to 500 cu. ft.), the addition of remount stations, to care for 
10,000 horses at each of the camps having them, hospitals and 
other changes, which have nearly doubled the work originally 
contemplated. 

The story of the construetion of the National Guard camp 
equipment is similar, except that the work involved is only 
about one-fourth of that involved in the construction of the 
eantonments. 

A few figures in regard to the magnitude of the work, in 
volved in building the sixteen National Army cantonments, 
may be suggestive. There were required upwards of 800 mil- 
lion feet, or 37,000 cars, of lumber, and 40,000 cars of other 
material, a total of 77,000 cars upon the cantonment con- 
struction, without allowance for the materials ordered locally 
and not from Washington—the total involved in the canton- 
ment, camp, and embarkation-station construction to October 
31 being approximately 112,000 cars—756,000 squares of 
sheathing paper, 800,000 of roofing paper, 172,000 doors, 34 
million square feet of wall board, 106,000 kegs of nails, 
314,000 barrels of cement, 282 miles of wood and east-iron 
pipe, 3550 hydrants, 75 miles of fire hose. The total area of 
land rented or controlled at the cantonments is 261 square 
miles. 

As the construction of the cantonments was drawing to an 
end the work of this bureau was extended to cover the con- 
struction activities of the army, except in a few special cases, 
such as in the aviation corps, where it was thought wiser by 
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the Secretary of War to leave the construction in the hands 
of the departments for the use of which the structures were 
built. 


rrowing and broadening 


to be This new work is well under way, constantly 


WHOL! Work MONUMENT O} LOYALTY AN A 


As one reviews the work accomplished by this cantonment 


division, he cannot but be thrilled by this fresh evidence of the 
resources of these United States and the lovalty ana ability of 
its people, remembering how recently and in what manner this 
bureau was organized; that cantonment construction involved 
but one branch of governmental activity and one comparatively 


small group of men; and that similarly inspiring evidences of 


effective service are to be found in all of its other branches 

If constructive criticism is warranted at such a time, it may 
be said that one ot the greatest needs today, as it Was recog- 
nized to be six months and more ago, is better coordination of 


the rovernmental construction program, Ways, meats and 


priority. The subject has been studied in its various phases 
by many men, but no sufficient authority has yet dele 


Effective 


peen 
gated to accomplish substantial progress. organiza 


tions of thousands of men have been built up with large ex 
penditure of time and money, only to be disbanded on the 
accomplishment of their specific tasks, when these organiza 
tions might have been transferred directly to new tasks, with 
telling effect, had 
authority to plan well-coodrdinated effort in its 


field. 


there but been the necessary government 


construction 

In an emergency of the magnitude created by this war, and 
in the face of the Government’s failure to prepare for it, the 
question immediately arose as to the basie principle which 
should rovern the selection of the agencies to accomplish the 
enormous task before the Government. Should the governing 
bodies be creative or essentially administrative? 
should the 


For instance, 


necessary design of warehouses, hospitals, power 


plants, terminals, nitrogen- and gas-producing works, engine 
and aeroplane construction, and other work, be executed by 
old governmental bureaus with greatly enlarged personnel, by 
new governmental bureaus to be created solely for this pur 
pose, or should it be entrusted, under proper governmental 
supervision, direction or control, to well-established, adequate 
and efficient engineering organizations, skilled along these lines 
and handle the work, ot 


there were many in the country? 


competent to which organizations 
Similarly, should the differ 
ent army corps, with totally inadequate personne’, act as pur 
chasing agencies, or should this highly special'zed work be 
delegated, under governmental supervision, to existing firms 
of high capacity and reputation? 

Mr. Balfour, in his visit to this country, had wisely cau- 
tioned against the mistake made and the loss of time ineurred 
by England in building up new bureaus to do the work before 
the Government, instead of utilizing well-established and live 
organizations enlarged and controlled by the Government, if 
necessary, to the end not only of saving time and expense, but 
also that when the war was over the gigantie work of recon 
struction and readjustment might be facilitated by the enlarge 
ment and strengthening of these existing private or corporate 
agencies, instead of being retarded and hampered by their dis- 
ruption. 

The Committee on Emergency Construction had this thought 
clearly in mind and predicated its efforts on the three hy- 
potheses : 

1 The work must at all times be under the superior contro] 
of the United States Government, through its duly ac 
credited representatives 
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2 services must be equitably compensated 

3. Government methods of contracting for and ecompensat 
ne constructior work and services should be such as 


to utilize and strenethen and not to 


mpair or destroy 


ran t 
miZzatllons, 


existing oT 
Unfortunately, the Government has not carried this pri 
might 


ciple as far as advantageously have done, but has ir 
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Admiral B. F. 


Isherwor vc 
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a number of cases built up in Washington and elsewhere new 

wencies for executing work instead of employing existing 

ones compete o render effectively the service desired, tl 
ling to bene i. ne} S he oO king | ‘ 


endable progress |! peen made 


MEETING 


Presentation to Society of Bust of Rear 


Appeal for Mechanics 


for Ordnance Department 


HE annual business meeting of The American Society 

ol Mechanical Engineers convened in the Auditoriun 

of the Engineering Societies Building on the morning 
of Thursday, December 6, at 10 a.m. The meeting was called 
to order by President lra N. Hollis, who delivered a forceful 
address upon the activities of the society tor the vear 1917 
In this address the President laid betore his hearers a clear 
conception of the internal and public acti ties of e Societ 
He presented a detailed statement of the work of its Council, 


committees, sections and branches for the year. Hle deseribed 


the nature and magnitude of the Society’s service to the publi 
in the war, and defined the extent to which he thought the Soci 
ety could continue to render such service 
President's address is appended to this account. 
The Secretary said he 


was sure that every member would be 


glad to express his appreciation of the tremendous devotior 


of the President to the work of the Society in the past yea! 


displaved in diseharging the 


many functions and duties of his office. He then presented 


formally the reports of the Standing Committees for the year, 
which were published in the December issue of The JouRNs 

discussing each one in turn in detail. He pointed out that the 
income of the Society had risen in the last few years from 
all of 


extended. The Society 
dollar of indebt 


$50,000 to $230,000 a vear, during which time the activ 


ities had been continuously Was in a 


unique financial condition—it had not a singlk 


edness of any kind outstanding, and moreover had $50,000 


vested in bonds, $21,000 in banks and $10,000 of the First 


Liberty Loan and $10,000 of the Seeond Liberty Loan—all put 


away against emergency. These splendid results were due to 
the consistent. business-lil ities on the 
part of Mr. R. M 
and Mr. I. FE. 


ship Committee. The 


ce attention to our actiy 


Dixon, Chairman of the Finance Committee. 
Moultrop. Chairman of the Increase of Member 
Meeti vs 


manship of Prof. R. H. Fernald, had devoted itself assiduously 


Committee, under the chair 


as attested by its wonderful progrom for the A) 


The 


make the publications inclusive of all engmeering and the 


to its work, 


Meeting. 


nual Publication Committee was striving to 
most 
pertinent to mechanical engineering. 

Five amendments to the Constitution were next presented 
by Prof. F. R. Hutton, Chairman of the Committee on Consti- 
tution and By-Laws. These amendments were first presented 
at the Spring Meeting in Cineinnati in May 1917, and wer 
October THE JOURNAL. 
amendment was, by vote of the meeting, ordered put to letter 


ballot. 


published in the issue of Each 


The first amendment was to bring the Constitution into ac- 
eord with the New York State Law and to make the quorum 


in the Couneil a majority. [he second amendment was 

ide that administrative committees be officially represent 

e Counell, the Standie Committees on Adn nistrat 
Finance, Meetings, Publications, Membership, Local Sections, 
Constitution and By-Laws. The third amendment provided for 
t appointment of such annual committees as might be re 
quired Tro! me to time Che fourth amendment was for the 
}) pose oL enabl yr the Socety mee Ss ore er res} ! 

nlities in public matters, while still excluding dis 
partisan polities. The fifth amendment was to remove the 
present bar to the approval or adoption by the Society of a 
standards presented through its committees or otherwise; here- 
tofore standards have always been received, but not appro ed 
or a opted 

The next business was the award of the Student Prize for 


17 to H. R. Hammond and C. W 


on A Study of Surface Resistance with Glass as the Transmis 
sion Medium A report ol the committee on this award was 
made by Professor Hutton, who also presented the prize. Pro 
fessor Hutton said that there was a pathetr te to be added 
to the report---the Society had just received ir ! ° 
death of Mr. Hammond. Mr. Holmberg w est é 
eived his prize in person 

At 11.00 a.m.. while Professor HH itton ad the floor and was 


g dments to the Constitution, the President 
Lieut. B. C. Detehon, 


of the Military Engi 


presenting the amet 


interrupted the proceedings to introduce 


who made an eloquent appeal on behalt 


neering Cor ‘ New York for help for the Ordnance 
Departme e mechanical-engineering department the 
Army w hile said was gent need « nechanies rere 
pAIT WOrK 1 France. He Ss vested i ene membe pres¢ 
deprive himself of some of his men for the time being to s T 
this imme ite eed 

Lieutenant Detechon also appealed for aid, personal and 


for the Military Engineering Committee, 
connection with the war were manifold. 


Prof. A. L. Williston called 


trained men who will be needed in this erisis. and pointed out 


financial, whose ae 
tivities 1! 


attention to the number of 


the opportunity which colleges and technical schools have of 
serving their country through putting at the disposal of the 
Government not only their technical equipment, which is im- 
mensely valuable in this emergency, but their teaching experi 
ence, which is indispensable. 

He made a motion that the Council immediately appoint a 
committee to investigate whether coOperation between the War 
Department and the technical schools cannot be started imme- 
diately to put into effect training schemes for technical men 


for the War and Navy Departments, which was carried. The 
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motion was discussed by Ralph E. Flanders, Prof. L. P. Breck 
enridge, the President and the Secretary. 

Following Lieutenant Detchon’s appeal, an impressive cere- 
mony was held of the presentation to the Society of a bust of 


the late Rear-Admiral Isherwood, Honorary 


Member. The 


Benjamin F., 
presentation was made by Mr. William M. Me 


Farland, Past Vice-President, and the bust was unveiled by 
Benjamin F. Isherwood, grandson and namesake of the Ad- 
miral. President Hollis accepted the bust on behalf of the 


Society, taking the opportunity of paying his own personal 


Mr. MeFarland’s 


tollowing 


renius ol this 


Hollis’s 


tribute to the creat 


engineer. 


and President remarks will be found on a 


ness meeting was followed by a Local Sections Ses 


account of which is given in the Society Affairs see 


tion o s issue of THE JOURNAL. 


ACTIVITIES OF 


IRA N. 


] desire to lay be Lore 


THE SOCIETY 


HOLLIS, PRESIDENT 


FOR 1917 
BY 


of such vital influence the 


future of our profession, as well as of our country, that 


HE past year has been on 


the members a brief report of our activ- 


ities and our possibilities for the future. This is not intended 


to replace the annual report of the Council, which is a de 
tailed statement of all business during the entire year. The 
only regret I have is that the completed Council report has 


+ 


been delaved to permit me to make such extracts as seemed 


necessary toward a consistent comment upon it The reports 
ot Committees are, of course, in print for this session. It 
seems wise, on the whole, to bring the Society up to date in 


a gene ral w 
rhe Mechanieal 


purpose 


American Society of 


the 


Engineers was or 


zed in 1880 for of promoting engineering 


sclence in every way. At that time mechanical engineering 


was hardly recognized as a protlession. It was never disti ietly 


a part of civil engineering, but grew out of the modern de nand 


for men to take their places in industriés and manufacturing. 
The 


days were essentially designers of machinery or investigators, 


few who practised mechanical engineering in the early 


like Leavitt and Thurston. Consequently, for many years the 
papers of the Society were confined to technical and educa- 
tional subjects for the benefit of its members, and through 
them for the benefit of the public. Our Society is fundamen- 
tally educational, and that must always be its chief . nection 
if it is to continue as a society for the advancement of a),plied 
science. Through the influence of the engineering colleges and 
the 
changed, and the mechanical engineer is no longer tied exelu- 


the rapid advance in manufacturing, profession has 


sively to technical questions. The old guard has given place 
to consulting engineers who deal with industrial and power 
questions on a large seale, and with the management of great 
industries, leaving the details of design and construction to 
thousands of young engineers who have been absorbed by man- 
ufacturing and operating companies. We must recognize also 
that mechanical engineers have by training and experience be- 
come leaders in business, especially in business connected with 
manufacturing. 


Socrery Has RESPONDED TO CHANGES IN CONDITIONS 


To this rapid change during the past generation, the Society, 
while holding to its original purpose of advancing engineering 
through the discussion of scientifie papers, has responded in 
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SO 


proportion to the demands of the members, to the vision ot 
its officers, and to the needs of the country, exactly as the 
United 


constitution of the States and the governments ol 


our commonwealths have been made to fit a growing popula 
While there 


have been differences of opinion on all kinds of subjects (and 


tion and a larger understanding of cooperation. 


unless there are differences of 


no society 1s In a healt] yV stat 

opinion), and while we may have missed some opportunities 
for usefulness, on the whole our So lety has not failed of its 
duty to the country. We have never been leaders of pro 
paganda on political and social reforms, and we cannot be 
without running the < of losing our character as a secentifi 
organization or splitting up nto cliques that would de stroy 
one another. On the other hand, our annual meetings have 
provided a torum for diseussing and assisting great advances 
in industrial organization and in tl irt ot manulacturing 
It is here, for instanee, that papers have been presented on a 


wide range of subjects, extending trom test codes for power 
and the boiler eod or the construction of sate boilers, to 
standardization, testing of materials and scientific manage 
ment. 

The attitude ol | SOK ely, as il whol ° + Wt i rieile eu 
by the character of the men who have been elected to the 
roverning boards hey have invariably been friendly to the 
cooperation of the engineers with the public in the proper 
development of our material resources, and have been both 
sympathetic and responsive to the desires of the members. Ir 


roing about the country dur the past year, which I have 


done svstematically as part of mv duty whilk president of this 


Society, I have never heard a word of complau 


Council or their methods, excepting in a very few cases, un 
happily, open to SUSPI1C1o1 of an unbalanced ldgn (our 
society does not stan lor that 

We must remember! ha ll i national soc COVE ne 
the vast range of territory we have in America, there are ma 
scattered groups that seldom come in touch with one anothi 
The general headquarters must necessarily be in some on 
locality, and New York was long ago chosen as perhaps nearer 
the eenter ol the ente rprise ol the world than any other « 
The Atlantic Ocean is nothir f now, and New York places us 


rravity of manutacture. Nevertheless, 


in almost the center of 


a group of our engineers in San Francisco, for instance, is 
far removed, and they seem sometimes as if they were not 
venuinely a part of the national society; but it is a mistake 
to feel any isolation Every member of our Society ought 
to know that he is very likely to get out of the Society 
what he puts into it, and any effort toward in proving the 
Society or toward educating its members through scientific 
papers or by contribution on broad, general questions is 


quickly recognized. 


Sor iet\ 


During recent years the Sections of the have been 
been 


There 


is a session at this annual meeting that will bring their rep 


organized, and the Sections Committee has 


regularly 


established to encourage activities within every Section. 


resentatives together for a concerted study of how to make the 
Society reach out even more effectively to every one of its 


members. 


DEMOCRACY OF THE SOCIETY 


The 


assailed. 


democracy of the cannot 


— 


Society successfully be 
It has been suggested that the president has it 
within his power to continue his own influence by appointing 
his own kind of a nominating committee for the officers to 


succeed him. To use the language of the street, this is absolute 
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rot It has not been the custom tor the president or the 
otlicers to influence the choice of the new Council members, and 
almost invariably the whole Society has been solicited for 
gestions. The consistent tendency is toward a greater partici 


pation ot the members, and therefore toward greater demoe 


racy as we learn how to be wisely aemocraty This Societ 
not an assemblage ot the “ bandar log,” ready to ¢} ter over 
the d, but a union of 1 er ! hens 
y their country through science 
| 
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have ti rier ry r@el rtera my é oO ¢ er oO ris 
l aque ons or oO yY © he rr economn questions 
before the country We have no right to take part in parti 
san politics, either from the point of view of the legality o 


our charter or from the point of view of policy with regard 


+ foyt 


o the future dev opment of our Society 

We have taken part in many things of public interest and 
in many things involving the public. For instanee, in our 
Boiler Code we have affeeted legislation in many of the states 
and municipalities. In our Committee on Standardization we 
have done a great deal of good work, culminating finally in a 
general Standardization Committee to represent many societies 
so that we may work together. In our Test Code for Power 
we have had a very wide influence throughout this country on 
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Sar here to go into the details of our a l yut I ! it 
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eeting beyond the remark that 1t will vo down in the history 
ol our Society as one OL the great meetings where Cincinnati 
outdid herself in the entertainment of her visitors We met 


with the Machine Tool Builders’ Association, and the meeting 


are rightly emphasized in the report submitted by the Council 
The Student Branches hold out possibilities for excellent 


cooperation between the colleges and our Society. This has 


not been developed as fully as possible, and we should, by 
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visits to the colleges, by codperation with the Society for the 


Promotion of Engineering Education, and by a better ae 
quaintance with the faculties, lend all possible aid toward the 
better education of men who are going to come into the pro- 
Lession ol 


engineering. We ought to have some systematic 


part in education. 


Our Bic Work or C 


There has never been a more important year to our Society 


past, during which war has been declared against a 


an the 


strong combination of nations and the country has been called 


ipon to form and equip a large army. We have all been eager 
) r\ some way. At the same time, the place lor service 
s not always been self-evident. In the inevitable confusion, 
» system was adopted by the War Department or by the 


SS1LOnsS 


Navy Department in the organization of men for ecommi 
in either service. Orders were issued and recalled for a great 


variety of things, so that even at this time an engineer is puz 


‘led where to apply. Our Society has done something to help 
in this situation, but not all that might have been accomplished 
under more favorable conditions. We have joined with other 


ties in the Engineering Council to form a committee tor 


Socle 
tabulating the members of our Society as to their attainments, 
This 


Foran as chairman, has done yeo- 


their previous experience and their willingness to serve. 
committee, with George B & 
man work in devising an admirable system for obtaining the 


information required. Inasmuch as the tabulation is a long 


time piece of business, they have quickly listed several thou 
sand names from the various societies as specialists along vari- 
The names have been submitted 


ous lines. to the departments 


of the Government and to the industries generally as they have 
been requested. 

It has been very puzzling to know just how far the Society 
could go, as the responsibility for the selection of men and for 
the suggestion of the needs of the service must rest with the 
commissioned officers of the army and navy, under orders of the 
President. Wherever the Society has been requested to lend its 
aid in the procurement of men for commissions for special 
service in civilian lines, or for the formation of regiments, it 
has gladly responded, always supplying more names than were 
The 


have 


needed in order to be absolutely fair with all members 
the office the 
1} 


had a full realizing sense of the obligations on the part of all 


members of foree, trom secretary down, 


of us to serve in every way and to help in the formation ot 
an army so that our country might be most speedily prepared. 

The tabulation of engineers, if carried through all the so 
Ameriean 


cieties, national and local, will be a directory of 


engineers. It should be catalogued and cross-catalogued for 
names and branches of the profession. There should be at 
least two copies, one filed in New York and one filed with the 
local society in which a member is resident. Such a directory 
can be made useful in the readjustments of our industries in 
peace after this war is over and in the better organization for 
The 


able to cooperate well in industries. 


the conduct of business. United States never has been 
In fact, such cooperation 
has been discouraged under the idea that it might in some way 
defeat competition, which is said to be the life of trade. Never- 
theless, coOperation ultimately means exchange of information, 
and a resulting reduction in the cost of everything that we 
make. 

There is another aspect of this, so far as the individual 
societies are concerned. Every society, and ultimately the 
Engineering Council, ought to provide some method to assist 
the younger members. An employment office is a perfectly 
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legitimate part of our activity, and, as a matter of faet, it has 


been carried on by The American Society of Mechanical Engi 


neers lor many years, to the great satisfaction of many men 
who have found positions through the office here in New York 
THe Socirery AND STANDARDIZATION 

Reference is often made to standardization, which our 
Society has taken a very active part for vears past lhe 
committee appointed to aet with other committees will assis 
In placing the development of commercial standards among 
the men best able to pass upon them The exa ple of hye 
Society of Automotive Engineers should stand as an inspira 
tion to us toward the establishment of all kinds of commercial 
standards to facilitate manufacture; although it was mueh 
easier tor that so lety to promote standardization in the auto 
motive manufacture, because it was one of the methods by 
which they eould get their orders filled. Where the steel 
dustries were called upon to provide hundreds of different 
kinds of steel, many of them for the same purposs d hur 
dreds of differé nt dimensions, where comparative ew W ld 
have sufliced, it was imperative that the manufacturers should 
get together, and they have done this effectively. Our Societ 
stands at a disadvantage with respect to standards, as it has 
nothing of the commercial about it, and no method of foreing 
upon any manufacturer its findings with regard to standards 


We depend, then, upon the slow process ot 


pre rsuasio 


One of the aspects of standardization appears in the cor 


troversy over the metrie system. There is much difference ot 


opinion about the wisdom of replacing the English units wit! 


the French units. Many sincere men believe that we ought 
not to make any change Others believe as strongly that we 
ought. It would be wiser, on the whole, for the Society to 


maintain this place as a forum and to keep out of this 


troversy as a society until the seems more clear. That 


way 


will not prevent any member of the Society or group of 
members writing on the subject, under the encouragement and 
tor the benefit of oul membership and tor the benetit of the 
eountry 

One of the industries that has grown with remarkabk 


rapidity in the pertaining to 


all kinds tor the manufacturing of n 


plie S. 


time ol war, 


iunilions and other suy 


Gages are as necessary in time of peace as 


but not in such great quantities ihe mistake 


made by the Government has been the negleet to aecumulate 


a large stock of gages. Last spring in Cineinnat! very st 


rong 
representations were made to the departments in favor of a 
central locality for the comparison of gages and for certifica 
tions as to their correctness. Congress appropriated a larg 


sum and authorized the Bureau of Standards to take on, as 
part of its function, the comparison and certification of com 
mereial gages of all kinds. This is a radieal departure, and 
it should lead to a great improvement of manufacture in many 
respects. Our Society has appointed a committee to serve as 


consulting engineers for the Bureau of Standards in connec 


tion with this new departure. We as a society are prepared 
to assist the Bureau, which is doing such fine work for the 
country. 

Another question which has come up during the year grows 
out of a request on the part of the Bureau of Mines and the 
fuel administration to assist in fuel conservation. The whole 
subject was referred to the Engineering Council, and through 
the Council consulting engineers have been appointed for the 
Bureau of Mines to advise in regard to the technical matters 
connected with fuel conservation and with the use of fuel. A 
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committee was also appointed at the invitation of the United 
States Chamber of Commerce to serve with a general com- 
mittee on the whole general question of fuel. During the year, 
committees Oot out mociely were also appointed to assist the 
Bureau of Mines in various ways, but inasmuch as the war 


ly interrupted the development of the new labora- 


has SCTIOUS 
tory in Pittsburgh, these committees have been inactive. Their 
come, howe ver, al d they will be able to do lor our 


Government the work that this Society is glad to give 


the ms _ of our Society in the at na \ | 
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Irie ( { ili We Ihe No embe! il hg l 
Chicago, orde! oO ne \ rT mee ‘ 
New Yor It see rig} hat the large Se 
tions i ( t shoul nave il opportunity to ! ( ! 
members of our Council; not o1 for their o satisfactio 
but also to inform them about the need be I 
is hoped tl nis p Olt meeting he ¢ re irgre ¢ 
lro ! » time 1 pe carrie ou re I 
mie ( hiv yw sa rev SUCCeSS ~ pro crt ( 
i I t liber oO he me i il ¢ ec! ! 1 y 
oO ‘ irious Lov Sections by the ¢ Sectio 
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acd ‘ \ one el na s gd eer i ( 
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One ¢ he v iable « nts o ‘ ) he |} rer 
ne Bu ( re] eS oO ‘ brary, viii wietl 
ure ‘ » Fesp M ( Wwe ¢ e oul star 
! I ct more interes ad aha bene ted than riving them 
a4 to the librar bY correspondence Any member ought 
t Let lree to write tor a SVnuOpsis oO ial articie or tor a 
( rel tal nimutl CoO rie he librar should } ive daupil 
eats order that books 1 ight be loanes Vhey « l he sent 
by expres Oo dadilferent parts ot tl country tor use, to be 
returned witht spec tied rhe Chis is the practice in many 


other libraries and it could be made very useful here 

lhe Power Test Committee, under Mr. Barrus, has long 
ween giving its attention to the details of all kinds of power 
tests The usefulness of their work in the past has been 
amply proven, and every effort should be made to assist them 
in perfecting the code. A hearing and a discussion in our 
building has been eneouraged. Its results should be bounti 
fully fruitful. It must be remembered, however, that no one 
group of men will know all power tests. Consequently, it 
seems advisable to invite sub-committees to work out the 
different kinds of tests. This has been planned and it is hoped 
that by advisory boards and sub-committees we may improve 
our test code. 

This Society and the whole engineering world owes a debt 
of gratitude to the members of the Boiler Code Committee, 
whose patient work has benefited us so much. The Code is 
operative in many cities and eventually it will probably apply 
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throughout the whole of the United States, thus promot 
the safety and welfare of many me! 


I call attention to the printed report ot the Council, which 


will be issued later, for a fuller statement in tabulated form 
of all that we have done. The development of THe Jo . 

as a means of placing important papers most quickly into 
the hands of readers is extremely gratifying, and under the 


blicatior (om! [lee and Mr kK rench’ 


aireetior Oo! he PP? Dll 
exc ent n " ey a } is ¢ Close ! in¢ ecler po 
( ) 1) ‘ | . ( 
rié now ‘) T ‘ ! { 
No ore rT =i) i ‘ tT) 
ransa 5 I ew ' 
I i! piece 0 rhe ) ‘ 
( ] ‘ 1ed iT ] or ic! wo ( i I 
rw ( ‘ ! ho ‘ '*) 
‘ rom S¢ yns b ‘ Soci It } yer 
‘ stead o i ~ » Se e ther is preside [ i he 
( SC e oO re ree ¢ yuld I I have ) 
e untiring z f our Secretary, Mr. Ri 
I ne el | ado ( r « nty eserve the 
~ oO 6 ! rol mie i S eilr off | 


Presentation of Bust of Admiral 
Isherwood 


\ RESS BY W. M. McFARLAND 


‘ was lgned ) s old triend a assistant 
e (,; ry \\ Mages i. = Navy tunale 
t { ‘ ~ j S that tft or I nec adele 
rate la you will regret as sincerely as | 
il W ire ! ) ive pleasure ( ing trom 
Ow S e trib this venerable ma ormer chit 
w! e loved and esteemed so highly 
iliate ive a ¢ ( Commodore Magee’s 1 
post dress, W I ill read you in a few minutes t 
as the opportunity is afforded me, I wish to pay my own sma 
tribute to the great man whose memory we are honoring today 


[t will always be a source of satisfaction to me that I met 


him a number of times, and once had the pleasure, while | 

a youngster in the Navy, of doing a little work for him. M 
admiration for his genius and ability came from aequaintan 
with the work he had done, as shown in the published records; 


t more parti larly [rom an intimate aequaintance obtammed 


trom older oflicers who knew him and all his deeds wel 


} 
ie 


Supplementing Commodore Magee’s address, and remember 
ing that our esteemed President, Doctor Hollis, was also a 
naval officer, and an admirer of Isherwood, | would emphas 
the importance of his scientific work as a pioneer, 

In these days of technical societies, great tech ical journals 
and splendid textbooks, when the genera] pr 


eiples of the 


; 


science of engineering are so thoroughly established, it is diffi- 
cult for us to remember that there was a time when many of 
these principles were either unknown or were considered to be 
debatable. It is the special glory of Isherwood that he helped 
to establish a number of the most important of these basic 
principles. 
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As showing the state of the art in his early days as an eng) When the Civil War was over he was criticized by good me! 
careful search who were engineers, but not administrators, on the ground 
vessels during t il War 


surprise you to learn that a rather 


neer, 1f may 
showed that the first reprod lc- that the machinery ol our na al 
menmvwere d, 


through engineering literature 
tion of actual indicator cards from a marine engine published was unduly heavy They forgot, what Isherwood 1 
in any book was given in Isherwood’s work, entitled Enginec1 that his duty was not to provide the lightest machinery—with 
x Precedents, published about 1856. possibilities of breaking down in the hands of inexperienced 
Just another word about the enduring value ot lis work. mit but to p le Lane er) v d not break down 
llis reports Ol experiments are models ot what such reports ali Hy} wo enable out essels to be alway ready to 
should be bhey include a complete description of the appa unsWwer every i { Many « the brave O 
ratus wd the log ¢ Lie experiment, 1 eac! case, gives all the voluntleere ( 4 ( ‘ engineers au C Le | Wi 
data rile could be observed, whether t ey were lm! ediately little rono « ‘ e wit ! rine mar erv,. and t ‘ 
Dp} le to the purpose of the experiment or not. Lhe result designed e er ! Wii were to be entrusted Live ( ( 
Tria na ¢ el vrineers, Many vears alter, see ) to invite disaster \s a matter o i » thie 
ra ( \ ! ely dillerent ju rol I or W prea low! ! 
Xpel ( \ aductet il I Live comMmpietle ( I 
recor x ma ) ‘ l lt cu 
Ti ‘ ( I I ps 
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I ding ( \ S ( ‘ ‘ ( 
persor 
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lribute by Commander Magee 
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, Q 
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i 
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i tyre 
1 the ( sherwoor b 
' | ’ i 
Li 1! ( | e ! | il ls ( ( \\ 
one ) el ‘ Vic 1) 185 oO ¢ ¢ I 
eXPauslve ( eal Hlis sere prop r experiment 
it Mare | d, LS68, have, however, be praised just ; R ‘9 ail ee > ; ry 
Dr. Hollis’s Acceptance of the Gitt 
rerrii\ »\ . Who found them a pertlect mine ot atuab 
lata a. Semen set © tlemen, my old friend who sits on th 
Ile a ed himself of the great shipbuilding prograr stage, I accept this bust on behalf of our Society. to be 
during the Civil War to make further experiments on expan lace n our littl of tame that we may earry emories 
10 on the use ol superheated steam, and on the use of forced on to those are ong to tollow Is s Society | ~ 
draft, to mention only a few of the many. The great value o A 1 certain amour emotion that I personally 1 here 
| to aecept this bust. because | kne Mr. Isherw od when | was 


this experimental information was so thoroughly appreciated 


in the Naval Academy, and I served him in a similk 
as Mr. MeFarland served him e proudest 


by the protession that the results were published in book form 
after graduation 


lt m and one of my great memories 


service, perhaps, of my lite, 
own him and known that charm to 


by subseription. 
Isherwood was a wonderful engineer. Loving him as I did. 
is to have see! him and k 


Ds 


which Mr. MeFarland has referred. I think of him as perhay 
great research laboratories in engineering, as 


[ may be pardoned for saying that I think he is the greatest 
marine engineer who has thus far appeared in our country. 
I fear that it is not appreciated as it should be, however, that the father of our 
he rose fully to all the responsibilities of his great office and his investigations in conneetion with steam engines and with 
was not only a great engineer, but a great administrator and _ boilers preceded all of our schools of mechanical engineering 

[ think of him also as the father of high speed on the sea 


executive. 
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he Ww people realize that it Was Benjam I. Isherwood who | tii k thie rooms aot =< Socle l ‘ } ‘ 
during the Civil War planned and earried to its completion to put this bust as the example of a reat ma “ eal 

the first ocea ore 0 ‘ 1 Stinp) Wile ent outside r ‘ to us as a double tather he f ne mn researeh engineering I 
Jersey Coast and made four hundred miles in one dav with the father of ocean na ati | ank, on behalf of the S 
ease, something that was not equalled again for twenty years ety. the tamilv which has « tributed this bust. Mr. MeF ar 
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MANAGEMENT SESSION 


Important Papers and Discussion on Some of the Modern Problems of Management. Inclue 
ing the Woman Worker in the Skilled Industries and the Re-education of 
the ¢ rippled Soldier 
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THE WOMAN WORKER eniences that men do not require. Thus it has been neces 
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Lt JOLIN W CPP, SCHENECTADY N. » ethods ot handln the wo | a et he 
» ARLY ha Was neeessar' >» mater rea 


ne 0 ! a 1) ‘ es s I possible 
writer 1s partie liarly interested It was evident that we could : 
Stoo ( ! I mre é ere IOSSIDI« i d short rest 
not obtain enough men emplovees to operate the equipment 
whi vas purchased for these inereased facilities: we could 
' { ] ‘ \ll he states have quite rinvent reculatio references 
set hat this eC} Tt sulheier men employees would continue i , 
and inerease rather than decrease our diftieulties; and we = P ' ; ployment Lor wome We have 
1 l ' wavs tell that t WwW | sirab not only to ive 1 to the 
knew we could obtain men for our facilities only if we with 3) _— : ; Ap , 
. ’ tter of such iws but tft provid ‘acilities bevor those 
drew them from other manufacturing departments or com , - = . ovnan reilitic eyond t 
Whicl \\ ‘ quir a t ‘AUS most n uragine cnons 
nanies ' were oecunier oO act ial or related Gover ment el require ere Is¢ 10 ‘ couraging ré ponses 
, : , been made when w “OV ldit al taeilities 
work After thoughttul consideration we decided to make av cn mam = e provided additional facilities and 


a definite attempt to use women operatives instead of men 


on all classes of machine work Qur plans were made ace We do not feel that any employer should encourage women 
, , 1 ' ‘ ! a = . » 4 stian man . } a 
cordingly, and the accompanying photographs Will give you to work in his shops unless the conditions are suitable for 
. . euch r) lovn i mad that vs ne il] , > 
at least a little conception of the work that these women are wh emp ment, an hat a very serious error will be made 
doine for « tf employers put women to work in the machine shops under 
’ ( litions } , men : lliing to endure 
In our minds, and in yours ne doubt, there has been a feel conditions which men are willing to endure. 
ing that women are not suited to operate complicated machine In hiring women, especially for tasks which are new to 
tools or to do the work that is required in a modern and them, several points should receive their proper share of 
high-grade machine shop consideration so that both the company and the emplovee may 


benetit by the partnership 
Presented at the Annu Meeting « rik AMER N Socit ol : : 
MECHANICA E EI New York. December, 1917 Caretul attention must be given to the character of the 
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women employed and more thorough investigation must be 
made of their references than in the case of men, for the 
employment of one undesirable woman will frequently de- 
stroy the usefulness of a large department. All the women 
working in any section must be acceptable to the other women 
or resignations with or without explanation will be apt to 
take place rapidly. 

We also found early in our experience that women be- 
tween the ages of 18 and 31 are more adaptable and learn 
more quickly than those who are younger or older—those 


who were younger than 18 not having reached a period of 
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WOMEN 


OPERATING 


physical development which warranted their undertaking 
strenuous factory work, and those who were older than 31 
being so fixed in their habits that they do not learn quickly 
enough to suit our purpose. In this experience, however, the 
employment of women has not differed materially from what 
it would be if we were employing men under the same condi- 
tions, for it is probable that if we completely changed the 
environment of men they would not be easy to instruct unless 
they were within the age limits specified. 

We have not made any attempt to discriminate between 
unmarried and married women, except that we have investi- 
gated every acceptable applicant with minor children to as- 
sure ourselves that she had means of having her family taken 
eare of while at work in the factory. 

We begin to train a woman for her duties immediately after 
she goes to work. We never add many women to a depart- 
ment at one time, as we have found it impossible for an in- 
structor to give to each of many new employees sufficient 
attention to obtain satisfactory results. If we take on too 
many women at once it is necessary for them to wait some 
time for instruction. In this interval they become discouraged, 
impressed with the thought that they will never learn, and 
usually nearly all those who have not been given the un 
divided attention of the instructor during the early days of 
their employment, resign, apparently having reached the de- 
cision that the work was going to be so difficult that they 
could never learn how to perform it. But when the new em- 
ployee can be given the undivided attention of the instructor 
and can have the operations explained until understood, there 
has been laid the foundation for a probable permanent em- 
ployee, and one whose work will in almost every case be 
satisfactory. We attempt to instruct two women at one time 


on each machine tool, giving them alternate opportunities to 
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operate the machine tool themselves, but under the immediate 
and direct supervision of the instructor who is assigned to 
that particular job. 

We found early in our experience that we had a smaller 
percentage of failures when our women employees came from 
the industrial life, that is, from families in which 
The 


the machine operations, particu 


walks of 
father was a mechanie. 
ot 


larly if they had a sewing machine at home or were familiar 


the husband, brother or women 


then understood many 


with modern household apparatus. If we drew our prospec 
tive employees from those walks in life where the men of 
the families were engaged as bookkeepers, clerks, or on sim- 
ilar work, the women had to reeeive much more instruction 
and they were more easily discouraged. 


We to teach 


chines, but when they learn, their work is as satisfactory 


find it diffieult women to operate serew ma 


as that of men; and on the lighter screw-machine work we 
are having the remarkable experience of finding their work 
more productive than that of men. We do find it difficult to 
teach women how to operate milling machines and we have 


had many failures, yet we have women operatives on milling 


machines doing high-grade work as efficiently as it can be 
done by men. We have found it difficult to teach women 
to operate lathes, buf now have good women lathe operators 
In our employ. It has never been difficult to teach women 


to operate light punch presses, and although we have always 


considered heavy-puneh-press work a man’s job, we now 
have women operating heavy punch presses in an entirely 
satisfactory manner. We have always considered the as 
sembly work on some of our more important operations as 
being essentially the work of the man who had been trained 
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OF CLOTHING WORN BY WOMEN ENGAGED IN SHOPWORK 


as a mechanic; but we now find that when properly in 
structed, women can do this work in a way that is entirely 
satisfactory to us. 

It has been necessary to more closely supervise and inspect 
the work turned out by the women than by our regular run 
of men employees, for few women have any conception of the 
importance of dimensions, or any judgment as to mechanical 
strength or requirements. Therefore, they work by instrue- 
tion rather than from any inherent mechanical knowledge. 
But you can be sure that once a woman employee is taught 
how to use a gage or learns what constitutes satisfactory 


work, the good work produced in the afternoon will be ex- 
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actly the same as that produced in the morning. The judg- 
ment which is frequently so disastrous on the part of 
men employees will not enter into the work of the 


She will follow instructions absolutely. 


our 
woman 
operative. There- 
fore, it is extremely important for the instructor to go into 
the minutest detail when he is outlining the character of the 


work. 


We have found it very difficult to teach women the dif- 
ference between a dull and a sharp cutting tool. Sut all 
the difficulties mentioned, as well as others, are within the 
possibilities of correction; and there is no inherent reason 
why the women of this country should not do most of the 
work in our machine shops, although regulations governing 


such work must be more carefully stated and followed than 
when men alone are employed. 


As a rule, 


of work is 


the best results are obtained when the supervision 


under the direction of men, although as immediate 
superiors of the women can be 


women other 


used to ad 
vantage. 

When a woman begins to work in the factory it is of the 
utmost importance to impress on her the need of great care 


in the handling of machinery and also to explain that we 
3 | 


are going to cooperate with her in keeping her free from 
accident hazards. 


Difficulty with the clothing of women engaged in shopwork 


has been one of the most important problems we have had 
to solve, since loose sleeves, thin waists, skirts and unpro- 
tected hair are not safe in a machine shop, and to meet this 


use of clothing more in 


problem we have encouraged the 


actoryv conditions 


kee ping with f 





WoMEN 


OPERATING LiguT MULTI-SPINDLE Ditties 


When we originally adopted our plans there was some un 
certainty as to whether we should ask our employees to wear 
the type of clothing shown in the accompanying photographs; 
and in order to settle the question once for all, the matter 
was submitted to the workers in a certain department for 


their own decision. We had had a few minor accidents due 


to loose sleeves, uncovered hair and loose skirts, and it was 


evident that in order to protect our workers it would be 


necessary to adopt some type ol elothing which would re 


THE 
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move that industrial risk. We arranged for a conference 
with our employees in the department mentioned and left to 
them the selection of the clothes which they should wear. 


We explained to them the reason we were increasing the 


number of women, that it was necessary to have these women 


to take the places of men, that we intended to employ more 


and more women in the future, but that we 


could not torgive 


ourselves 1] we 


iitted their emplovment to res 





WOMEN OPERATING LIGHT PUNCH PRESSES. THE WrrRe GUARDS 
HAVE A SMALLER MESH THAN WHEN MEN OPERAT! 
THE MACHINES 
accidents which might ruin their usefulness in future years 
The conference was a most interesting one and the results 
were surprising; for of those who attended, 98 per cent 


voted, after a half-hour’s consideration, to adopt the clothes 


which are illustrated in the cuts that accompany this paper 
Of course, we do not ask or want our factory office e1 
plovees to wear clothes of this type, they are only re 
mended and used in the factory proper 


Machines 


if women 


must be somewhat more carefully safeguards 


doing t} ‘ 


are to operate them than if men were 


work. In general, safety for women who wear proper shop 
clothes is provided by the same safeguards as for men, ex 
cept that with wire guards it is necessary to make the mes! 
smaller so that the hair cannot get through and to place tl 

guards farther from the moving parts. 

The segregation of operatives has been given a great dea! 
of attention. Until the present emergency we have made a1 
attempt to separate our women employees from our me! 
We do now arrange to have our women employees quit their 
work a few moments earlier than the men so that the women 
can leave the factory without confusion, but we are making 
no attempt to separate them from the men in the manufa 

They of 
the 


turing departments. necessity work on adjacent 


machines, for when man who line of 


move that 
machine from its desirable location, but we can train a woman 


operates one of a 


machines is called to military duty we cannot 


? 
one 


to operate it. Where the number of women in a department 
is relatively small, the desirability of segregation is most 
evident, and if it were possible we would 


Segregate opera 


tions; but it has not been difficult to entirely control the 
situation by proper supervision, and now that our men are 
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becoming used to women workers, the interruptions and con- 


slot 


have practically disappeared. 


We have found in all classes of factory operations that 
women are more attentive to their work than men. They 
are more prompt, observe factory regulations in a_ better 


manner and, in general, are neater about their work, but we 
have not been able to impress them with the importanee of 


being on hand every day. Many seem to feel that it will 


be perfectly satisfactory to be absent occasionally, particu 


larly it they have any household duties to finish, and for 


this reason we have been careful to select those women who 


can be entirely relieved of such responsibilities if they enter 


our employ Our record ot absences of women is as a rule 


about 20 per cent greater than it is in the case ot male 


our 
el plovees 

[ have mentioned changing occupations in the 
Wi 


( mployment ol 


manutactur 


ing departments. have also carried on a most successful 


experiment in the women in one ot the 


estimating departments. We have always employed many 


women secretaries, stenographers and clerks, but until re 
cently have not found it advisable to employ women who 
were graduates of women’s colleges in our commercial esti- 
mating departments, there having been a_ sutlicient number 


of men trained in technical colleges to fill our require- 


ments 


The withdrawals for military service, however, have practi 


cally exhausted our supply of technical graduates, these 


young men being the first to take part in military activities 
We 


carry on our work, and, recognizing the situation, employed 


ourselves, therefore, without a sufficient force to 


found 


a group of college women, who are taking up the work 
heretofore carried on by the younger technical graduates 


These young women had no technical training. They are, 


had 


this character 


however, we edueated and we selected those who spe 


cialized in pl chemistry, or other work ot 


VsIcs, 


when we made our appointments. Then we immediately 


started an elementary course of instruction. The activity and 


interest of this group of young women is all that eould be 


desired. They are more anxious to learn than the young 
men. The majority of them are not only anxious to earn 
their own living, but are most anxious to do some definite 


work which will release additional men for military duties 


It is as yet too early to make definite statements in regard 


to what has been accomplished, but the situation is most 


promising and there is no reason to believe that our experi- 


ment will be anything but suecessful. This change cannot be 


brought about in a moment, however—there must be pains- 


taking education and at the same time patience with inex 


perience 
> Will 


train on the work of men desire to retain their positions? It 


As to the tuture, who ean predict the women we 


would be 


this 


a wise prophet who could give a true answer at 


time. But it would appear from our experience with 
thousands of women who have worked on the lighter machine- 
shop and assembly operations, that these women are always 
looking forward to the time when they can leave their in 
dustrial occupations and take care of a home of their own, 


and I do 


tion 


there will be different eondi- 


The 


our employ are prompted to do so because they are trying 


not believe that 


the 


any 
atter war 1s over. women who are entering 


to do their part and because they desire to assist or supple- 
ment the family income. And it is probable that the larger 
number will desire to drop their factory work on the day 
that 


ther husbands, brothers, or fathers return and are able 


to do the work for them. 


THE 
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PSYCHOLOGY OF ENVIRONMENT 

Ry ¢. B. 
gee GY, either accidental or predet rmined, is the 
basis of successful management. Walter Dill Scott says, 

his 


knowledge 


LORD. ST. LOUIS, MO. 


* The time has come when a man's knowledge of 


it the 


DUSINESS, 


larger success is to be won, must embrace a 


of the laws that govern the thinking and actine of those who 


make and sell his products as well as those who buy and con 
sume them.” 

A knowledge ot these laws enables us, when making rules 
not to torecast with certainty, of course, but to make an in 


spired guess as to the effect of any cause in advance of its 


execution, and thus to lessen harn ful experiments 


The part of this discussion assigned to me mentions enviro! 
ment only, but we must not forget that in this case « rol 
ment has a direct bearing upon heredity re hat ot oul 


troubles are psvehological. When the wise man said that the 


n mind the physical wellbeing o s mother a moral 
tralning OL its her or both ot whiel s emp re 
bareely respor style 

As I see my duty oO secure ; ‘ : 
includes maximum average output, conti oO ‘ ee 
hel emplovimnent, ail ! ium oO ~ Kes iia ‘ ? 
of future requirements. | s entails VSIS O } en 
requirements, a clean tactory, and surrounding ! to 
cheerfulness and begetting modesty, than 1 am going to do all 
these things It securing the desired results necessitated « ne 
the opposite, that would I do. Therefore I want to disé 
any benevolent interest and put the matter o pera cal 
dollars-and-cents basis. I can more readily do this has 
been my experience that maximum of efficiency res 
attention to the details just enumerated 

We tind that contentment In woman Is not 1 cur \ ow 
ing her too great liberty of action, but rather in laying down 
strict rules tor her guidance. When she becomes habituated 
to these rules, she accepts them as logical limitation ind 1s 
content, provided always hat they are ust, equitable ind tor 
her ultimate good 

Dissatistaction with surroundings 1s a prolific cause ot dis 
eontent. The same building, the same old stairs, the same 
rough bench and the same work contribute to this—-unless the 
worker be sister to the ox—in mental fatigue And as these 


influences are cumulative, a crisis is possible at any time, affect 
ing maybe the individual only, perhaps the group or mass 

trifles, perhaps, and yet such slight irritation has caused more 
murders and started more revolutions than has oppression. 


And so cheerfulness is an important factor. 
The 


to color. 


woman makes her acutely sensitive 


temperament ol 
She is influenced longer by the mourning she wears 
She has an intuitive 


also 


than by the loss of the departed. 
desire to decorate herself, and to be opposed to surroundings 
that satisfy the average man. This desire, carried too far, is 


destructive of efficiency, as is also an entire lack of it, but we 
can at least cater to her innate delicacy to the extent of having 
neatness and cleanliness. And so in harmony with this idea all 
machines that are operated by girls are painted with a white, 
oil-proof enamel, not as a fad, but to promote cheerfulness. 
Our floors are scrubbed, not impulsively, but regularly. Our 
toilets are clean, not disinfectantly, but soap-and-water clean. 
It would seem beneath the dignity of an executive to be re- 
sponsible for clean toilets, yet it is indieative of his manage- 


ment. 
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Personally, I am tending more and more to the conelusion course, she did not mean that he has to violate the social code 
that the efficiency of men and women lies as much in their just to prove it. 
mental attitude as in their manual skill. I do not mean by Aceordine to Blacktord. mat P e ela e 
this that contentment makes them skillful It does not, but eardinal attributes. but for practical purposes we n may be 
if they possess a certain skill, contentment enhances their ¢lassified as masculine. femi 
productive output and lessens their liabilitv to mistake, hene« phlegmatic or nervous, usually interchangeable terms and 
increases their efficiency sometimes blonde or brunette. for there is considerable wisdom 
Woman is more self-conscious, probably I should sav sex n the maxim. “ Send a blonde salesman 1 ecnre ner , 
conscious, than mat This is indieated by her inherent fear brunette to keep them.” 
of men in general, and her equally inherent desire to attraet In considering comfort and contentment we must bear in 
nan in particular In this latter the decorative in et comes mind that fatigue mav be caused by position. by improper 
Into pla ind begets clothes consciousne \\ Ce] col . oe hye | o 24 , rope? 4 
mol! o both sexes ntensihed in wo \ verre ires } cle ’ ’ 
Duri 0 which I made as 4 hie , “oo mat ” ~ , - : 
vac ) ? | cule 0 he ¢« ‘ , p ‘ his ‘ ‘ » 4 " 
) ( co ) betwee | wid no : . 
‘ \ } a | ) aT ‘ on 
, ) or better har 4 er 
! ‘ ve 
The no +] hat no d « ron! 
Si ) ‘ ‘ I ! won ‘ t ! pe ¢ > lc! | 
. on v ‘ ! ih il? 
\\ ! ( 
blue « ) | oO emp ( ! ( ( ‘ ‘ 
} , \\ ae 
‘ ‘ ) er ve re I a , 
and apro eq compens vith I 
for ( lt e ot the S ( I 
‘ rT . ’ [ bes } < 
iwreeabie, 1 ‘ orced impal but i 1 oritis! Psvel esi Oo cel 
show uuble immediately results Hlaving in 1 ‘ ‘ ! 
they 1 \ » go shopp on Satur itt ym, W 
make yptional with our women ¢ ploves whether the weal 
uniform waists or not « Saturd DISCUSSION 
Tm et one oO I eatures 0 ( ¢ he er , ; | Pierce M ( | 
sul of a tuture uy Marriages r plants erag e at, i iin mit mnnenn emplove r 
» 1 where Phot ‘ T ‘ ‘ > 
‘ se mal es are lt ces ( ae ( Mon \l 
thie ure he resu of observation, one of the other, under the r re \\ ‘ 
rade oO Wo! 1 Four o the mae! es were ope! | 
( oO 0 ‘ eacl his bes clothes a 0 h Ss foo re ~ ee ey he o yy hat ealled tor ibso ‘ ; ? 
ol rhe or vil soa big actor in this: it gives ' , allowable e1 r of less than 1/10.000 
I L cl tie appearance, With oO he advantages About twelve girls work on milling machines They ar 
re e th mechanically qualified to set up their machines, but when g 
In some tactories girls are wearing overalls, but I think it good rigging hands and set-up men to set up their work, plus 
will be found that they, or the ones responsible for the decision, close supervisio d caret nstruction, the ! 
were rather masculine In mv estimation this masculine indeed 
ender we ts tor much of the feminist agitation of the I} r girls have not been emploved o he serew 
present dav: it also accounts for the increased efticieney of chines, but an alternative department 1s being installed to 
women, as the reasoning and point of view are more masculine tend < how to operate screw rn so |i 
This type also lacks acute sex consciousness and looks a man n o ya es and evlindrieal grinders 
traight on the eve, but unfortunately it also has the \l Bethel as certain that temale labor would be use¢ 
isculine moral aggressiveness, or I] might sav a ie} ol a mu ereater extent in Ins plant that ever vbetore, an ( 
eminine retirement, and constitutes a dangerous element in helieved that with the aid of the alte e departme rls 
the shop aulit tile the labor difficulties 
In an article whi | recentiy wrote for Jadu al Manage 
ment, | deseribed our method of combatine this condition, John W. Higgins, of the Woreester Pressed Steel Compan 


and do not wish to reiterate, but I am reminded of Katherine’ reported that IMs company had been exceedingly successtul 
ising girls on press work 


Blackford’s remark to me in this connection, that a man’s and pleased with their experiment 


passio is the dynamo that determines lus abilitv: but of in the manufacture of munitions, that is, on large cartridge 
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becoming used to women workers, the interruptions and con- 


fusion have practically disappeared. 

We have found in all classes of factory operations that 
women are more attentive to their work than men. They 
are more prompt, observe factory regulations in a_ better 


manner and, in general, are neater about their work. but we 
have not been able to impress them with the importance of 
feel 


be pertectly satisfactory to be absent occasionally, particu 


being on hand every day. Many seem to that it will 


larly if they have any household duties to finish, and for 


this reason we have been careful to select those women who 


can be entirely relieved of such responsibilities if they enter 


our employ. Our record of absences of women is as a rule 


about 1) 


per cent greater than it is in the case of our mal 


ell plovees 
L have 


ing departments. 


mentioned changing occupations in the manufactur 
We have also carried on a most suecessful 


experiment in the employment of women in one of the 


estimating departments. We have always employed many 


women secretaries, stenographers and clerks, but until re 
cently have not found it advisable to employ women who 
were graduates of women’s colleges in our commercial esti- 


mating departments, there having been a_ sutlicient number 


otf men trained in technical colleges to fill our 


require 
ments. 


The withdrawals for military service, however, have practi 


cally exhausted our supply of technical graduates, these 


young men being the first to take part in military activities 
toree to 


We found ourselves, therefore, without a sufficient 


carry on our work, and, recognizing the situation, employed 
a group of college women, who are taking up the work 
heretofore carried on by the younger technieal graduates 


These young women had no technical training. They 
had 


physics, chemistry, or other work of this character 


are, 


however, well edueated and we selected those who spe 


clalize d 1th 


when we made our appointments. Then we immediately 


started an elementary course of instruction. The activity and 


interest of this group of young women is all that eould be 


desired. They are more anxious to learn than the young 
men. The majority of them are not only anxious to earn 
their own living, but are most anxious to do some definite 


work which will release additional men for military duties. 
It is as yet too early to make definite statements in regard 


to what has been accomplished, but the situation is most 


promising and there is no reason to believe that our experi- 


ment will be anything but suecessful. This change eannot be 


brought about in a moment, however—there 


the 


must be pains- 


taking edueation and at same time patience with inex 


per lence, 
Will the 


train on the work of men desire to retain their positions? It 


As to the future, who can predict? women we 


would be 
this 


a wise prophet who could give a true answer at 


time. But it would appear from our experience with 
thousands of women who have worked on the lighter machine- 
shop and assembly operations, that these women are always 
looking forward to the time when they ean leave their in- 
dustrial occupations and take care of a home of their own, 
and I do not believe that there will be any different eondi- 
tion after the war is over. The women who are entering 
our employ are prompted to do so because they are trying 
to do their part and because they desire to assist or supple- 
ment the family income. And it is probable that the larger 
number will desire to drop their factory work on the day 
that their husbands, brothers, or fathers return and are able 


to do the work for them. 


THE 
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either accidental or predetermined, is the 


- capes petiiehs 
basis of successtul Walter Dill 


* The time has come when a man's knowledge of his 


management. Scott 


Says, 
DUSINESS, 


if the larger success is to be won, embrace a knowledge 


must 


evovern the thinking and actine of those who 


ot the laws that 


amna con 


make and sell his products as well as those who buy 


sume them.” 
A knowledge otf these laws enables us, when making rules, 
not to torecast with certainty, of course, but to make an in 


spired guess as to the effect of any cause in advance of its 


execution, and thus to lessen harmful experiments 


lhe part of this discussion assigned to me mentions environ 


ment only, but we must not forget that in this case « rol 


1 


ment has a direct bearing 


upon heredity, and that most of ou 
troubles are psychological When the wise man said that the 
training of a child began thirty vears betore its birth, he had 
in mind the physical wellbeing otf its mother and he moral 
tralning ol its father, tor both of which, as e1 pio rs, Wwe are 


largely responsible 


As I see my duty, it is to secure maximut ‘ $ 
includes maNXlnul average outpu Col nu oO ‘ e 
vn emplovinent, ail l lm ot ! stakes, and the 
of future requirements. If this entails analvsis o chanical 
requirements, a ciedal lactory, ana surround te ding to 
cheerfulness and begetting modesty, than I am go »doa 
these things lt securing the desired results necessil ea aw 4 
the opposite, that would I do Therefore | war lo “ n 
any benevolent interest and put the matter o practical 
dollars-and-cents basis I can more readuy do this has 
been my experience that maximum of efficiency is secured b 


attention to the det 
We tind 


ing her too great liberty of action, 


enumerated. 


alis Is 
that content 


ment in woman Is not Induced Dy allow 


but rather in laving down 


strict rules tor he cruldance, When she becomes habituated 
to these rules, she aces pts them as logical limitations and is 
content, provided always that they are just, equitable, and tor 


wood. 


her ultimate 
Dissatistaction with 


The 


rough bench and the same work contribute to this 


surroundings is a prolific cause of 


eontent. same building, the same old stairs, the same 


unless the 


Ard 


worker be sister to the ox—in mental fatigue. as these 


influences are cumulative, a crisis is possible at any time, affect 


ing maybe the individual only, perhaps the group or mass 
trifles, perhaps, and yet such slight irritation has caused more 


murders and started more revolutions than has oppression. 


And so cheerfulness is an important factor. 
The 


to color. 


temperament of woman makes her acutely sensitive 


She is influenced longer by the mourning she 
She also has an 


desire to decorate herself, and to be opposed to surroundings 


wears 
than by the loss of the departed. intuitive 
that satisfy the average man. This desire, carried too far, is 
destructive of efficiency, as is also an entire lack of it, but we 
can at least cater to her innate delicacy to the extent ot having 
neatness and cleanliness. And so in harmony with this idea all 
machines that are operated by girls are painted with a white, 
oil-proof enamel, not as a fad, but to promote cheerfulness. 
Our floors are scrubbed, not impulsively, but regularly. Our 
toilets are clean, not disinfectantly, but soap-and-water clean. 
It would seem beneath the dignity of an executive to be re- 
sponsible for clean toilets, yet it is indicative of his manage- 


ment. 
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that the efficiency of men ar 


attitude their n 
that 


if they 


mental as in 


makes 


s] 


this 


contentment 


possess a certain 





ACCOUNT O}] 


PHI 


nore and more to the conelusion 


id women hes as much in their 
anual skill I do not mean by 
them skillful It does not, but 


their 


all, contentment enhances 


productive output and lessens their lability to mistake, hence 
increases their efficiency 

Woman is more self-conscious, probably I should say sex 
conscious, than mar This is indicated by her inherent fear 
of men in general, and her equally inheret esire to attrac 
ah I partie liiil Ir } s latter the aecor! ‘ comes 
into pla d begets clothes consciousness W) com 
mon to both sexe intensified In wo 

Du 4 ! ( 11o wl ch | I ale = } te l ¢ Oo 
wat ym mora I came to the con ) e ther 
\ Oo orm ceo o Dbelwee ‘ ( ‘ 7 
a ‘ ~ Wiis » a ( re ho er ¢ 0 Oo! 
food. or rroune hy for bette ) ‘ ‘ 

i T ‘ 

minol 1) d one’s 1 

The po t I no Wo 
selo ‘ ‘ ’ wo? ho either 
dre sent I ) le! I Hiith Her ’ 
~ ) ‘ at ’ \ aT ) 
\ 
1, ' y emphas 

t “? 
eV i t ’ ) ‘ 
and apro 

he leet oO ‘ torm depends upo i! hy ite ¢ 
‘orceme e rule soneo e mM es { nine 
agreeable l l Ss enlorcees impartiall - but if tavoritis: is 
show! ro tie lnmed i results Havir hg I I I ne 
the ma wi 0 oO shopping o saturda rte? Or Ww 
Hike optliona W I mur women et! plovees whe hey rhe weal 
uniform waists or not on Saturday 

I mentioned as one of the features of my duties the er 
sul of a future sup Marriages 1 ir plants averag 
eal wo per month where both contra arte e en 
}? ver | bat I r res re I l ib] success st 
they are the result of observation, one otf the other, under the 

e oO other ene! his bes clothes a oO ! 0) he 
havior he nitor - big ctor this ves 

ris a clea rie ppearance, with on the advantages 

a | ‘ 

In some ori ire wearing overalls, but I think it 
"i be found that they, or the ones responsible tor the decision, 
were rather maseuline mv estimation this masculine 
eCndencyv ace is tor much ot the ten ist agitation o the 
present day; it also accounts for the increased efficieney of 
women, as the reasoning and point of view are more masculine. 


also lacks aente se 
but 
moral 


masculine ageressiven 


x consciousness and looks a man 
unfortunately it also h 


or | 


ess, might si lack oft 


i\ al 


feminine retirement, and constitutes a dangerous element in 
the shop. 

In an article which I reeentiv wrote tor /ndustrial Manaae 
ment, | deseribed our method of combating thus condition, 


and do not wish to reiterate, 
Blackford’s to 


passion the dynamo that 


remark me i 


Is 


but I am reminded of Katherine 
that a man’s 


ot 


n this connection, 


determines lis ability; but 
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course, she did not mean that he has to violate he 


just to 
Aceordn tk Blacl ord, mat ‘ ‘ ela ed 


prove it 


il ai a ) mil oy! prac ( puryp ‘ ( Ti 
classifies ne ( 
phlegmatic or nervous, usually interchangeabl en ind 
sometimes blonde or brunette, tor there msiderab 
n the 1 XI Nonny hloncele ‘ , ‘ rs " 
brunette to keep them 
I onsidering comfort and conte: ent we bear in 
d tlh itigue may be caused b ositio by improper 
vard f ires, lett-handed girls on mght-l ( é 
, other minor « — These ar ” l ul 
) ‘ T ] ad the cause ri? oO ¢ rm ‘ 
rere hen | honld not be or ' , 
y a rr \ } } re oOols aoe } l 
) tT) ' ' T ? eT ' t 
ere hye ’ 
‘ ( ! \ whether o7 ) aque 
, ona « ronme ; “* 
t) ( ( ‘ } st be se é ) 
) ‘ i i‘) rT ? i i 
\\ ioe sale ft 
Tie ‘ t 
eg hou ‘ re vitl ! ! ! r no 
I y ( l¢ I began, by quo Sco wl 
Psvcholo S espec oO Cel ( mere col n 
fon ited 
DISCUSSION 
i \ Bethe , OF the latt Pieres Man llacturing Col pany, 
Fi | hat nis eom mos suceesstiu emplo ec ! tneur 
( ‘ the Lans Mi \ 
{ ~ pe \\ ( ( 
de ot work: Four ot the machines were oper | 
or severa ! ) hat called tor bso e heure 
‘ r « ‘ n 110.000 1 
\bo t we ( ris wort Lith machines L fie no 
t I I ‘ ili qualified is lh) thei mach nes pu whe ‘ 
good rigging hands and s ip men to set up their work, plus 
‘ ~ Y; 2 ‘ re ne ‘ thre or 
naeed 
Thus far girls have not been emploved on the serew ma 
chines, but an alternative department is being installed to 
tench girls how to operate serew mi ines, also lathes and 
milling ( es and cylindrical grinders. 
Mi Bethel was certain that female labor would be used to 
a much greater extent in lis plant that ever before, an: 
belleved Wi the ala o th ute? t ( dep rime t iris 
wi ile help “ e the labor dit euities 


John W. Higgins. of the Worcester Pressed Steel Compa 
reported that his company had been exceedingly successful 
and pleased with their experiment in using girls on press work 


in the manufacture of munitions, that is, o1 


cartridge 
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cases, helmets, ete., both on serew-machine work and press 
work, and especially in inspecting and gaging. They are 
deft, and uniformly more successful than men in these opera- 
tions. Classes are being planned in the boys’ trade school and 
girls’ trade school for preliminary instruction for girls who 
have not worked in mills, in operations of inspection, gaging 
and assembling, and also to familiarize them with machine- 
view to their 
protecting themselves against accidents by teaching them the 
dangerous points of a machine, and also how they may con- 
serve their strength. 


shop methods and practice, especially with a 


rank E. Blake, of the Remington Arms-Union Metallic 
Cartridge Company, stated that his plant had employed women 
for about forty years. In their new rifle plant, which was o1 
ganized and equipped for men exclusively, and where up to a 
year and a half ago none but men were employed, 1300 girls 
and women are now very successfully employed, and very 
largely through the efforts of the 1300 women their output has 
jumped from 300 a day to 5000 a day, The women are em- 
ployed in milling, drilling, polishing, filing, inspecting, and 
all of the operations in the shop which do not require man’s 
strength. 

A uniform has been adopted consisting of an apron and a 
net eap, which provides the ventilation that a closer woven cap 
would not give, and an apron of an approved design. 

The speaker felt that the girls in the shops would stay there 
whether the war stayed or not. They have a place there, they 
are doing good work, and work that is satisfactory to the man- 
agement. In one shop upward of 5000, and in the other about 


1300, are employed. 


L. W. Wallace, of the Diamond Chain Company, pointed 
out that the employment of women in the Diamond Chain 
Manufacturing Company was no experiment, as it had been 
done for 25 or 30 years. At the present time 30 per cent, or 
300, of the factory force is composed of women. They are 
used snecessfully on punch presses, light and heavy assembling 
machines, automatic machinery of all sorts, drill presses, where 
they operate a drills, and countersinkers, and 


gang of eight 


on assorting, gage-inspection and assembly work. Women in 
the engineering office are doing drafting work. Two univer- 
sity graduates are in charge of the bonus department and cost 
department. 

There is a woman called “ Director of Mutual Service ” who 
looks after the welfare of the women, their wage increases, 
their discipline, their discharges, their disputes. Through her 
Men and 
women work together, they check out on the same clock, get 
their pay 


the whole plane of the factory has been raised. 


from the same window, wash up in the 


Profanity and obseene stories are absolutely barred, 


same 
place. 
and because of that college graduates and high-school grad- 
uates are coming in and the general plane of the factory is 
being very much raised, and thus there is no trouble in attract- 
ing to the factory a high type of young womanhood. 


Mrs. Harry E. Heustis, superintendent of women in the 
Ross Rifle Works, Canada, explained how the women of 
Canada volunteered as did the English women, and as the 
American women are doing, as munition workers, supplement- 
ing men for war service. They went in as machine operators, 
all the other machines. There are three 
women experts in rifling. They set their own machines, grind 
their own cutters, and give an output in quality and quantity 
as high as any expert man rifler. 


on drills and on 


THe JOURNAL 
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Miss Kate Gleason, Mem.Am.Soc.M.E., emphasized the tact 
that now the best class of women are attracted to the work in 
the skilled 


automatic machinery, which deadened their minds. 


industries. In years past they were used on 
Miss Glea- 
son cited the case of a woman in Berlin, employed at the 


Watfen 
ordinary women employed there, but when the man at the head 


Deutschen Fabrik, who had been one of the many 
of her department had to go to war, she was given his place, 
and now is full of the pride and power of a real job. 
Another woman in Rochester, forelady of a shoe factory, 
shoe manufacturing. Through it her 


invented team work in 


shoes 


employer made a great fortune and it cut the price of 
in two. 


Major Frank B. 


elimination of unnecessary fatigue. 


Gilbreth brought up the question of the 
This question of unnecessary fatigue in the industry is not 


to be confused with necessary fatigue. We expect workers 


will insist on their 
The 


fatigue 


to go home fatigued when night comes, we 
having enough work to be fatigued when night comes. 
proposition to be discussed is unnecessary fatigue. A 
survey should be made in will 


each plant. A fatigue survey 


bring out the fact, for example, that women use the wrong 


kind of chairs. Nearly all women insist on trying on their 
shoes before they wear them, but many in this country, cer- 
tainly not one per cent, have had chairs assigned to them, 
with their names or numbers on them, and yet the necessity 
for that is perfectly obvious. The idea of assorting people by 
the top of the head from the floor, when it is the elbow that 
determines their length from a sitting or standing position, is 
ridiculous. 

Major Gilbreth agreed with Professor Kimball, who, in 
speaking at the luncheon on Thursday, stated that mechanical 
engineering consists of almost everything in the world. He fu 
ther continued, “I also agree with him on the psychology of 
management, and yet how little we act, from a psychological 
standpoint, having the employees and employers get in the habit 
of meeting on some subject. comig together during the period 
of lockouts and strikes, and if they would take this subject ol 
the elimination of unnecessary fatigue as one typical case that 
they have no scrap about, and get in the habit of agreeing, it 
would be of great benefit.” 


A. W. Marshall related an experience with two damage cases 
against employers on behalf of girls who had had their sealps 
torn off on account of working near moving machinery. Such 
accidents can be very serious, and in both these cases the girls 
had their entire scalps cut off, and they were mut.lated for 
life. 
hair be protected, either by caps, or by having the machinery 


Therefore it is of extreme importance that the women’s 


amply protected. 
that 


with frictional electricity, which attracted the hair to them. 


Both of these injuries were due to the fact 
the shafts on which the hair was caught were charged 


KE. J. 


ployment of women in the steel industry. 


Poole took up several questions concerning the em- 
lirst, in the matter 
of lifting, it was found that up to a certain point women were 
just as efficient as men. He told of an amusing incident of 
a man who was an employee in a wire mill who was continually 
complaining about having to lift the heavy coils of wire. One 
night his wife brought his supper to the mill and said to him, 
“ Where are those heavy coils you have been complaining that 
you have to lift?” He pointed to them. 
ably from 40 to 70 pounds. 


They weighed prob- 
She was rather husky and with 
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one hand picked up a coil and threw it on the reel. Imme- 
diately everybody began to chaff him and we have never heard 
any complaint from him or from any other man doing that 
same class of work. 

As to the question of mixing nationalities, this should be 
done in order to avoid trouble. 

On the question of wages, the system that has been very 
successful in England has been followed, namely, two-thirds 


W hen 
the 


of the wages of the men who are on that particular job. 


the women become proficient they get the full wages of 


men. If it is piece work they get the sam plece-work rate 


that a man gets. 

On the question ol close work, in grinding for example, women 
do a great deal better work than men formerly employed 
Professor G. F. Blessing spoke of the 


College, 


research work done 


In Swarthmore Swarthmore College is a coeduca 


tional college, and it seems that the ideal we are 
is to fit men and women for the same industry. 
Professor 
was observed 
had 


fatigue-eli 


} 
; 


Blessing deseribed how fatigue-elimination day 


at Swarthmore. 


our juniors in drawing and kinematics design 


nating devices that might apply to their own worl 


For example, they would design a student lap board—that 


placed everything in a convenient and unique position. Ar 


other designed what he ealled a desk combination o1 help, or 
which he arranged all the things that he used in his ordinary 
studies in the most convenient place possible, and trom that 


we worked along. In the shop we built a 


couple of Mr. Gil 


breth’s chairs, and we wrote to a number of the business and 


manutacturing me! out such de- 


In Philadelphia to send us 
vices as calculating machines to be exhibited, and so we kept 
open house in the engineering laboratory during that day, and 


had all the students vo through. Inn \ class | had them write 


a report on conditions that they found wrong in the college.” 


Prof. F. R. Hutton, the chairman of the meeting, recalled 
the visit of the society to the Cash Register Company of Day 
ton, Ohno. The very best quality ot women workers were 


secured by the simple means of allowing the women to leave the 
plant at five minutes of five so that they might have the ad 
vantage of going back in a trolley car from the cash register 


works into town a little ahead of the rush. 


The fo 


in the 


lowing companies outlined their practical experienc 
the skilled the 
E. W. Bliss Company, Mergen 
haler Linotype Company, Worcester Pressed Steel Company, 
e Works, Brown & Sharpe Manufacturing 


Company, Hamilton Gear and Machine Company, Canada, P. 


employment of women in industries on 


questionnaires them: 


sent 


‘ 


Locomotis 


American 
W. Ellis Company, Limited, Canada, Canadian Fairbanks 
Morse Company, Limited. 


The Engineer, the Cripple and the New Edueation, by 
Major Frank B. and Lillian M. Gilbreth, was the next feature 
of the session. The paper is given here practically in full. 

THE ENGINEER, THE CRIPPLE AND 
THE NEW EDUCATION 
By FRANK B. GILBRETH anp M. GILBRETH, 
PROVIDENCE, R. I. 

HE purpose of this paper is to report progress in the 

solution of the problem of training the crippled soldier. 
At the present stage of the work we are able to formulate 
certain conclusions that have a bearing upon the activities of 
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this Society and upon the part that the Engineer should take 
in the Crippled Soldier work. 


These conclusions are as follows: 


a The Crippled Soldier problem is practically identical to 
the problem of the cripple in general 

b Its solution lies in a new type of education 

e This education is destined to be the education of the future 


d It is based on 


(1) Finding the one best way do wor 
(2) Adequate assignment to work, 1e., intensive voca 
tional guidance 
e The engineer is best fitted to determine the one best way 
to formulate it into methods, and to supply necessary devices 
and mechanical appliances 
All cripples, no matter what the cause o the er plir r, re 
quire a training that will be mentally satisfying and physically 
beneficial. This training must be such as will enable them to 
become productive members of the community, aud to remain 


on the world’s payroll. This implies either competing with 


non-crippled workers in occupations open to all, or setting 


aside certain work for crippled workers exclusively, 


or both 
It implies discovering and making available such opportunities 
for crippled workers, discovering which cripple is best fitted 
to utilize the opportunity, and training him to make the best 
possible use of it. It also implies not only opportunities for 
individual development, but such social opportunities as will 
enable the cripple to fit back into the ordinary social life with 
the 


tion. 


; 


rreatest ease and the largest amount of durable satisfac 


the 


total crippled as compared with those crippled from other 


Those crippled in war furnish a small percentage of 


causes, such as disease and accidents, especially in the indus 
This is true even in Canada, which has furnished such 
the 


tries. 


a remarkable quota of fighting men in comparison with 
total number of her population. 

The outlined 
that it 
waste possible in the eduea- 


the 


solution of the erippled-soldier problem as 


above consists of a type ol education that is new in 


eliminates the greatest amount of 


tional process It teaches the one best cay at outset, 


instead of following the old practice of “learn every way,” 


ague hope of arriving 
It enables the 


greatest amount of speed and the least amount of 


with the \ at efficiency as an outcome. 


learner to arrive at a desired outcome with the 
effort, and 
with the largest return in efficiency and the resulting satis 
faction. 


This 


synthesizing measurements of champion workers in our quest 


new method of education, discovered as a result of 


of the one best way t work, is spreading through the gen 


eral interest in re-educating military eripples to the re-ed 


1a 
tion of all cripples into the manual-training schools, corpora- 


tion schools and the general educational fields 


Two PHASES OF THE NEW EDUCATION 


The new education has two parts: first, discovering the one 


best way to do work, and second, testing the individual and 


By 


work” we mean activity of any kind, whether physical or 


placing him at the demonstrated most appropriate work. 
mental, for the investigations and the resulting methods are 
being made and applied in mental as well as physical fields 
of activity, as a result of our findings based on micromotion 
and eyeclegraph records, which prove that the laws of habit 
formation apply equally well to mental and motion work. 

The engineer is the natural person to whom the world now 
looks to find the one best 


way. This one best way is based 
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on accurate measurement—not guesswork, personal opinion, 
bias, or the vote of a majority of a committee who have not 
measured. The engineer’s training in measurement fits him 


specially tor doing the requisite work. 


No Limit To CrIPPLE PROBLEM 


To recapitulate, the extent of the eripple problem is, then, 
practically unlimited. When we come to consider the subject 
closely, we see that every one ot us 1s In some degree a cripple, 
either through being actually maimed or through having some 
power or faculty which has not been developed or used to its 


fullest extent The decree ot crippling extends trom the 


worker, who, through some aecident, has lost his evesight, his 
hearing, and the 


the 


illustration, as we have 


use 


of his legs, arms and hands except for 


use of one finger—and, by the way, this is no imaginary 


lately received a skilfully woven bag 


¢ accident 
We 


as having been 


a cripple maimed through a mini 


is dependent upon glasses for reading. 


ean think of every member of the community 


a cripple, as being a cripple, or as a potential cripple. Con 


versely, 


we can think of a badly mutilated man as not being 


a cripple during the period that he is at that work the per 


formance f whiel Ss) t affected by the mutilat n. 


As to the nature of the problem oft the cripple, 


it is a prob 


lem ot education, as has been said. With the present state of 


lhe art if teaching, it S argelu a problem i re-education, 


since most of us, non-erippled as well as crippled, have received 
the 
the 


wrong type of education, and must be re-educated even in 


fundamentals. As education becomes more scientific, 


problems ot re-education will become simplified, and 


will become shortened 


proce ss 


IENGINEERS ARE NATURAL SOLVERS OF THIS PROBLEM 


As to 
soldier, these are, as before stated, the engineers, but only if 
As 
halt 


the advane 


the natural solvers of the problem of the crippled 


the engineers will bring to the task the scientific attitude. 
a protession, we have been too apt to be satisfied with 
We boast ot 


in engineering science, especially of the advances in the science 


way methods and half-way devices. 


of management, which have to date been, with few exceptions, 
the work of engineers, yet general knowledge and use of in 
struments of precision, even when such are available, are la- 
mentably lacking. As a specific example of this, we may cite 
the use of the stop watch by experienced and earnest investiga 
tors in the field of time study. If the engineer, knowing as he 


must that it is an insurmountable barrier to obtaining the best 
method, or even knowledge of times that are transferable to 
others, is to discover the one best way to do work, he must use 
the best methods and instruments extant, and he must apply 
these with unremitting accuracy, persistence and patience. 
The one best way consists of elements of motions accurately 
timed and recorded, and synthesized into the best available 


method of activity. 

If the engineers are, as a profession, ever to take the place 
that they should take in this work, they must start now to 
cooperate with those working in other phases of the subject. 
The various aspects of the problem are being assigned to those 


best able to handle them. 


For example, the task of making 
surveys as to what should be and is being done, and of the 
opportunities open to cripples, can well be undertaken by 
cities, towns and other civie organizations. This is being done, 
notably in Chicago, where we are assisting in the excellent 


work now under way under the leadership of Mr. Pike, Mr. 
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Petterson, and others. The matter ot for 


the 


furnishing money 
investigations and for the work itself is being excellently 
attended to by the Red Cross, as, 


Institute, New York 


for example, through the 


Red Cross City, with which we are co 


Operating, which has sent Dr. Edward Devine abroad for 
personal investigation and service in the field. There is also 
the work of Mr. MeMurtrie, Acting Director of this Institute, 


who is collecting a bibhography on the subject ot 


The matter of investigating the extent of the erippling and 
of providing the surgical and medical attention necessary 1s 
being admirably handled under the able leadership of the 
surgeor General and other Government representatives, 
ready famous in the medical and surgical profession, in Wash 
netor foo much eredit cannot be given to Dr. Frankl 
Martin and Surgeon-General Gorgas tor the rovgress that 
thev have made in this creat work in the short tn nee the 
day after the declaration of war, when they individually ho 
ored one ot the writers by ne hi ul hie 
purpose of outlining possible wort Lol es Sir 
which time he has peel ho ored by be Th 4 ) ly 
Martin's committee reporting to the Coun ot efense. and 
Is noW also cooperating with © olone (dager i! F r tama 
doctors in the Surgeon-General’s departme 

«he psychologists have ippomted comn Cs ) 
all branches of the subject that come within the The 
psvchotherapists are working on their aspect of the proble 
and Mr. George Kdward Bartor ot the Conso ( lLlouse at 
(‘litte Springs. Past-President of the Nat ~ 
the Promotion o (leeup ona ‘herap hha ’ ea 
theoretieal and practiea work concern he ¢o ilescence 
period, and Is contributing His experience { ‘ ! es towart 
helping this eause. Educators are considering only the 
training of the necessary teachers, but the train rf tl 
cripples themselves, notably Prot. Frank EK. S Or t O} 
State Universitv, and Prot. Wi S. Avar t No Si 
Technical College ! i Amer eng ( 

! teachin I (sn Dott 7 vhor ire } } 
Society 
LG > \\ ( 

A Government bureau tor collecting and conserving a hes 
data will come natura as a development of he aetiy 
other fields, and ot the present activity ot arious Grovernment 
departments along various lines. This bureau should contain 
a museum that would include among its exhibits riodels of 
artificial limbs and appliances for eripples This, suppl 
mented by state and municipal museums alor sipilar lines, 


would bring first-hand knowledge to the 


cripple, who too oLtel 


buys the first artificial limb that he sees, and usuall 


averages 

three or tour purchases betore he gets the one best suited 
to him. 

Such a national museum should also contain ftatigue-elimi 


nating devices which would enable all workers to become more 
productive with less accompanying fatigue. The writers first 
called the attention of this Society to this need in 1910, feeling 


that fatigue study, like accident prevention, is a function of 


the We 1913, 


museums of devices for eliminating unnecessary fatigue, hop 


engineer. have, since started several small 


ing that the movement would spread, and in the winter of 1915 


tried to get the National Museum at Washington to start such 


a department, but apparently were not able to arouse much 


interest, though we were asked and thanked for a ecolleetion 


of wire models ot motions. Recently Colonel! Owen became 


interested, and now a definite start has been made. 
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I'he re nea or tatigue elimination tor he erippled sol mp heretore ‘ ‘ hye 
dier Wi indoubted|] lead to interest in the ibiect in thi courted 1 her i hunnes el | 
country as it hi ! ngland, tor until recently we have had eht, and therefore is practica issured oO Y 
much more encouragement in our campaign tor itiwue Wy is the world 18 ¢0 nee is to W he ( 
lTrom | ! ! en than trom our own eountrvime M James ( ne ! rie now exper ! ne if 
o oO ‘ wis the fir to br e 7 er t ) eC. eve ho e } ! 

t} ention of the B h public. Prof. A. F. § K eripol : ne do 
eorl itor lf I 
') ‘ aer o hie Ix ! 7 
( < 
‘ (; ol t) \\ re 
1] ] eri ) | t | ' 
| » Maxi () 
{ 
' { 
\I , 
. in 
] i ) 
) ‘ ‘ he 
) . om mT 
‘ _ 1) ? ‘> , re 7 
‘ } crip ‘ ! 77 : us ; 
( ? e eal re eatio | q 7 P ond 
, Second, in t} hroueh mis é ( sc 
he \ Oo inv Kind during his cor Liescence al ‘ () , . re « 4 , 

u per ediately er his return hom ul ' ' ' poses. b hev ean be ¢ ve 

he ‘ encouraged bv misguided trends to re 1d! . . ' one ha ows exas : 2 ne ‘ 
DOSSLD 0 each r he } immer member and the Sree ease We there ore ree ill who inderta +} vorlk 

F mit that has stopped learning, has decreased, and re-educa spe c ne e€ripple to pertorm an ae no 

me Ss Se ‘ — ° ] Min Sond 99 ; 
tion becomes more difheull, 1 not ac ually IM possible rd, hesitate to “ improve on nature at any time This new viev 
hrough the terrible physical and mental anguish that often point will help to handle many diffteult eases. We hope soor 
1] i] . » - 

precedes, as well as follows, the crippling to present a paper showing in detail practice putting ar 

The crippled soldier has the advantage over the industrial extra number of limbs at the disposal of the unmaimed worker. 

4 . -* 
eripple in that he is the object of great interest and patriotic a development of tlifs"*work for cyipples 
~ 
o 
we 
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SIMULTANEOUS CycLE Morion CHAR‘ 


We have been much assisted in adapting both devices and 
cripples by the use of our Simultaneous Cycle Motion Chart.’ 
“Gag.” 


and “ transport,’ we have been enabled to 


Through the elements there listed, such as “ search,” 
“enteet.” “ grasp sd 
invent or suggest, in highly repetitive work, some contrivances 
that are creating a new era in efficiency, as can be easily re- 
alized when the comparative simultaneous cycle motion charts 
before and after the investigation are studied. It is but neces- 
sary to call attention to the facts that all “ grasping” is not 
done by the hand; that “ positioning ” 


h; that the ordinary workman’s apron with its 


may even be a function 


of the mout 
many pockets may be used to relieve working members of the 


body, and that “ inspection ” for quantity and quality is by no 
means always a function of the eyes. 
in * the device to handle the device ” that will satisfy the yearn- 


nes of the 


There is an opportunity 


most ambitious mechanical and inventive mind, a 
eld almost without end that will eventually make the new era 
industry date from the sacrifices of this war. 

Major Gilbreth here showed some pictures of methods and 


} 


ices already in use, valuable as suggestions of what can be 


done along these lines. 


DISCUSSION 
lhe paper called forth diseussions so wide and varied that 
one speaker suggested that the objects of The American So 
ciety of Mechanical Engineers might well be redefined so as 
‘to include every subject in the world.” At least, the subject 
up trom many different angles and held the interest 


} 


was taken 
of a large audience throughout. 

Col. W. O. Owen wrote that Major Gilbreth had struck the 
It will be 
used not only tor the training of the eripple, but for the train- 
He will be taught to do his work 


true note when he referred to the new education. 


ing of the more active man. 
in a better and more economical way, so that the fatigue of 


labor will be materially lessened. He approved of the su 


vestlo that the motions of individual 


me! who ado Lhe! 


work better than their neighbors should be analyzed with 


respect to time, distance and motion, and said that if the best 
parts ol these motions should be combined into a new motion 
the apprentice who learns this new motion will be able to do 
and with less fatigue than those 


the work in shorter time 


whose motions he has combined. He agreed with the author 
that the one best way seldom, if ever, exists in the consecu 
tive-motion, cyele units of any one individual. 

In speaking of the relation between the medical man and 
the engineer Colonel Owen wrote: “I believe that there is but 
one difference between individuals which makes one prefer to 
be an engineer and the other to be a medical man. It is purely 
a matter of receiving suggestions one on top of the other until 
an individual finally drifts into one or the other profes-ion. 

“JT do not agree with Major Gilbreth that the engineer is 
best fitted to 


it into methods. 


determine the ‘one best way’ or to formulate 
I cannot help but feel that the medical man 
is the best fitted for these purposes. The engineer tried his 
hand, and a most expert hand it was, at Panama, some years 
ago, and failed, and I rather suspect that the engineer would 
have failed this time at Panama had it not been for a medical 


man coming to his assistance.” 


George Edward Barton’ wrote that while the author’s pape 
presents ideas that were new to many, the subject had occupied 


1 See Applied Motion Study, Sturgis & Walton Co., New York. 


2? Director, Consolation House (Vocational school for convalescents), 
Clifton Springs, N. Y. 
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his entire attention at Consolation House for several years. 


In his work he was endeavoring so to combine the engineer 
and the eripple by re-education that, by making a virtue of 
necessity, the cripple was assisted to health and remunerative 
labor. This inevitably became a part of the work of the en 


eineer and not ol the doetor or even ot the ort 


hopedist 


for it was essentially treatment not by 


‘ 


“physic” but by 
‘ physics.” 


To illustrate, he considered the case of a man who, as a 


result of shock, had what might be vulgarly called “a spas 
modic sidewise jerk ” of his arm, a ease which he would analyze 
as follows: 

“What have we got?” 

“ Well,” says the doctor, “ we have an hysterical condition 
of ineoordination.” 

“> n,” say I. 


an asset? ” 


That’s a lability What have we for 


* Nothing,” says the doctor. 


but let us examune What it? W 
sidewise jerk ’?” 
“ Analysis shows that least we have otio Well, mo 


} 


tion is of value 
not?” 


throughout the entire industrial world, 


“What kind of motion have we got?” 


“An irregular, intermittent, horizontal motior 

‘Very good. Now, how can such a motion be used to the 
therapeutic advantage of the patient, resulting in some useful 
product? Or, if that motion cannot be so us v can 1 
be transformed into some other motion which ean be so used?” 

Mr. Barton continued: “ All of us in the er rineering worid 
know that the preb'ems of the engineer are essentially human 
problems; but those in the world who are not engineers re 
gard his heart as being as hard and cold as that of the ston 
and metal with which he works.” 

W. S. Ayars wrote that the fact must not be overlooked in 
the problem of re-education that raw mater ay 
worked with is human. The task is not to select and train men 
tor certain jobs so much as to select jobs for certain men, and 


iob so as to make them 


then to train the man and modity the 


fit mutually. In the scientifie selection and employment of 
men, it is admitted that one of the strongest points in tavor 
of assigning a man to his job is the man’s app for f 
job. It is all very well to make an expert typist out of a leg 
less one-armed man who has a natural bent towar 
work, but suppose he happens to have been an eleet: 


man before enlisting, and had then lost two legs, or even one? 
Ianv sueh men have ad their minds bent towar eiectrica 
work in general, and are agreeably surprised when they learn 
that there are plenty ot branches of electrical work where the 
as crood or bet er 


worker can sit at a bench and earn wayres 


than they ever earned climbing poles and spheing wires. 

Professor Ayars went on to deseribe the re-education work 
that is being done in Nova Scotia when the men return from 
Europe. First, in the convalescent hospitals, classes were 
organized in such work as boot and shoe repairing, automo- 
bile repairing and driving, novelty and jewelry work, ete., in 
addition to English branches and practical mathematics. This 
sort of work is vocational training. 

What we call re-education is the intensive training given to 
men whose wounds or disabilities are such that they can no 
longer earn a living at the occupations they had before en- 
listing. Any man who is so disabled that he is entitled to 
discharge and pension, may come before a board consisting 
of at least one regular army officer, one medical officer, and a 


properly qualified civilian, and be passed for re-education, 











JANUARY 
I9IS 


ACCOUNT O] 


effort is made to induce the 


then decide what 


should he so desire; and every 


man to do so. He must line of work he 


wishes to take up. He is given all the advice and help and 
encouragement possible, and is frequently persuaded, but never 
forced, to attack some lines of work that he had never thought 
of before. When he has made his choice, he can get his dis 
charge and his pension, and in addition will receive pay 
vy as he 


Technieal 


dratting, garage or automobile mechanies, ma 


1] 
ahnowances as lor 


Iie Nova 


is engaged in his re-educatior 


scotia Colleas 


contemplates the fol 
ay Fr COUTSeCS: 


chine tool electrical 


operation, Wirelnan, Ssteam-er ne opera 
tior hese are intended tor men of good cor school 
‘ ition, and other who can get enough of elementar 
! hematies in tl vocational training « } Y , 
ip re-edueatior 
then tor men of mechanical taste, but not « iv elemel! 
education tor any ot the above « rst cours 
00 | shoe al r This course w not turn out “ cob 
) but real mechanics in leather e progr 1d 
me of the men is remarkable | ‘ ill the 
l ll | na ) «| OOS there l i j }) I irnisned 
by the United Shoe Machinery Company, ar ! ur 
igh 0 build a shoe from the bottom up \ st as the 
) ) ] ( 0 the Vy are ive re rwo pala 
) pay gol oa tund to p or ac ete KIt, 
» tl on co eting the course the graduate | i full 
ou vherewith to set up on his own account 
M who desire ‘ if ike ip ce! other « I iré c 
Oo xdated by placing them in exis schools or co ercial 
blishments where they can learn w t tne req \ 
l \ - W ) I 
covering the care and operation of boilers and heating systems, 
a little elementary arithmetic and Englisl ind the simple 
epall to wiring, stear pipes nd Pp 
that a good janitor should possess. 


One of the many difficulties encountered in this 


the fact that the men cannot be handled in anything like 
groups or classes. The work is practically tutorial: each man 


assigned to the instructor each one in tur 


as he is passed by the board; they are of all “ sizes,” mentally 


} ; ; 
speakinic via Is ard or ¢ ‘ mat is eS) or another 


Thus in the 1 


such conditions, } 
stop and apply Mr. Gilbreth’s tests and studies? 


tace ot how are we going to 
) And where 


are we to get the men and the money to perform thess 


tl 


tests? 
And how do we iat after A has been studied and tested 


for six months, and satisfactorily started on his course, that 


the data gained by such a test will have the slightest bearing 


on Bb, 
One point to be considered is the necessity for getting these 


men started promptly Here again we encounter the diffieulty 


Where shall 


number of properly qualified motion-study 


of applying Gilbreth’s personal studies and tests. 


we ever find the 


andle not dozens but thousands of cases? 


experts } 


It might be argued that a few specimen cases could be in- 
tensively motion-studied, and the data applied to all similar 
cases. It is conceded that motion study offers the best method 
of finding the standard way for a standard man to do any 
given piece of work, skilled or unskilled. But when the num- 
ber of different possible injuries is considered; and the number 
of different possible personalities; and the number of different 
possible trades, jobs, or subdivisions thereof, then the num 
ber of permutations and combinations would startle the most 
hardened mathematician that ever lived, and the job of prop- 
erly fitting the men to the jobs would require a small army of 


highly paid experts. 
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The work with the crippled soldier is very inspiring and 


congenial The men are ale rt. cheertul and responsive: ab 


ly square and honest in the VOrK, and with the 


courtesy and respectfulness bred into them by military disci 


pline. They are likewise scrupulously neat and clean, always 


clean shaved, with clothing, buttons and boots in spotless 
order; all but two or three still wear their uniforms, and even 


those who have dor ned elvilian rarp have retained the little 


gold “wound stripe” on the sleeve, and always wear 
little copper butto O the returned gs le er \ rré I 
of them, to paraphrase from one of Gilbreth’s other papers 
will bless the da they were wounded, lor already \ r 
placed men who have finished their courses in far better pa 
jobs than the held betore er ting, or would have he " 
present had they never e1 ed 

Pro Krank KE. Sanbort wa he op } \ 
with the erippled soldier should be begun whil 
n the hospital, and as early as their nervous cond 
LLLOW Che men have all lett some ) pat 
emporal that ot the soldier As tl e | 
ind think ¢ heir wounds, they ecann yu ler | 
ire going to get on in the future, what they w Y 

ora hoo The outlook is decidedly blue 

| 
ip and to set their thoughts in a constructive chanr 

o have brought to their attention those things which ot] 
cripples have done. These things can be illustrated b 
ng pictures and explained by talks. Information shou 
given about schools for their re-education for some occupa 
tior These pictures need not necessarily be the one best w 
to do the work, but they will serve their purpose if they m: 
the cripples hopeful and implant the thought that what o 
cripple has done another may do. When the men are able to 
begin their re-education along the lines of either their old wor 


ew of pat . at iS more natur: ! j lo te 


the very best way of doing the work, a be 


entirely dependent upon someone’s whim or say but a way that 


i 


best by means of measurements, scier 


can be shown to be the 


ifically obtained—measurements of motion, time, 


quantity of output and fatigue. 


In learning a way of doing work, the cripple or the whol: 


man usually follows the motions of his instructor. These may 
be made so quickly that the learner can neither catch the 
nor visualize them. Until he can do so, he will make no 


progress. It is not enough or even right that the instructor 


low motions are not i 


ro through the motions slowly, tor s 
the same path as quick ones and a learner should learn th 
quick ones at the start. Therefore, pictures of the path desired 
are helpful and still more so are the wire models of the paths 
and the speed. 

The Government is planning for reconstruction hospitals 
in this country and for re-education centers connected there 
with. It is hoped that it will follow out the suggestions of the 
author and find the one best way for each part of an oceupa 
tion and the one best way for the different classes of cripples, 


and have that way taught in the centers. 


A. L. 
affording a remunerative occupation for the cripple. 


Curado wrote of the willow irniture 


wdustry as 
It is an 


occupation in which a man sits while at work on a_ bench 


similar to a cobbler’s bench. There is no machinery, the tools 


are few, the work is not too heavy and is very healthy. There 
Ohio State University. 

* Manager, Massachusetts Commission for th« 
Willow Shop, Cambridge, Mass 


Blind, Broom and 
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is a very great opportunity for creative work in this line of in one of the greatest satisfactions to the human that he can 
dustry, as the uses to whieh willow may be put are innumet feel, though disabled, that there are ways by which he can 
remain on the pay roll of the world. 

“ To achieve extraordinary results, to cultivate eflicient habit 


In picking out an industry for a cripple, the willow furni 








ure industry as well as any other, four fundamental factors forming 1s the important part in re-education. To measure 
must always be considered: (1) Can this work be done by a and guide the habit and give it character is the problem pre 
‘ ple Is there an economie value to the work? (3) Car sented by the disabled human.” Intensive edueation by means 
e erip ete with a non-eripple e work? an } of mieromotion produces such results. It is rapid and under 
WI OU eachers ? . dable and at thre ( me can be applies t rhe 
bi we B. Drury’ commended Major Gilbreth’s power ol 
‘ lly possibilities of which the world at large 1s Willard J blots 
vare He has given a tremendous stimulus to thought could not by ! 
ong the line of motion study In its relation to the re-eduea- ding 
rob d has been opened in wl fortunately, lhe Gilbreths 
ere 1S) et order | in which it is possible d necessary thi ‘ 
‘ S a) a tre ly There are a thousand dif , ! 
\ h one ire erippled and a ousand com 
role S pation to which they 1 ri ot be fitted 
) ( ot approact Yr this p oblem except by | 
eas ¢, by gathering sorts of data and by 
( ‘ Slué i oO ‘ 0 s, besides, a for ! nt iw ne 
yportu d need for comprehending the psyeholo best wav” of « r day may not ay NOT 
hasis i > ney . i = , a 
I e ome par lar ] s | i 
) \\ " ) ) re ~ el ‘ i 
( I ( ) ‘ roecess 
( pI pre perfecting x 
i ¢ial agencies to assis é dd pple ( 
y ~ pel I ahie ‘ 
) 1) \ 
nal Museum such as Mr. Gilbreth describes hier naoutinas 
( iting and prosthetie apphances e would be 
, ( ? l the el I Ihe i ( ; People 
re¢ ury concerning prost Cc At : t 
) ho ery « 1 t is te i ! 
i - 
v the irgeo! The latter's kr eat nics T ( n? ‘ 
‘ S Ss all Oot So ext ‘ in ¢ ( ( ) 
() ‘ ( ( 
rhe ends oO ell ate Tati ( re ‘ I l hive ) \I ( é ! i 
ends a to decrease the waste of human ener din h the 
Y ndents, and generall mprove econo CO! 
e ae meip C1 pporting : 
ons. A eonvaleseent trom pneumonia, a eal east Y 
neurasthe is undoubtedly a eripple in the sense used by \J 
Major Gilbreth. Many such eases may be capable of a halt e noasihihty of « 
av's work or a half hour’s work four or five times a day ani as led to helieve ae re 
[wo such men could make one day on a machine, so that the = <trate that it was possibl a envunl. 
atter would not be idle.” nad no lees to ’ , 
Ly H | He sey thought 1 il rol a psveholoviea ‘ and | awlecr o or this elass ? 
point the phras« éé disabled soldier ” would he prete rable to diffie ilt to «ar q ire. ne 7 ‘ foy anthe’ tim. 
‘erippled soldier.” as the latter implies entire loss of funetio ordinary int aad , ; 


whereas the former suggests the loss of eertain parts that support 


function but are not of necessity incapacitated or incompetent. 


Ort} wise tl author as @ ine i } S an g ’ : 
erwise tne Lutnor has combined his pl ilo ophy al d his Professor J. B. Miner ealled attention to the fact t] at Ma ‘Ol 


sveh ey ad uirably. ? as Ts >] "te Ee { ‘ ’ } ° 
psy hology admira y] He has understood the importance of Gilbreth’s paper and his basie contribution to motion st idy 


satisfying the mental as well as the physical benefit. “It is 
fying the l ll as the physical benefit. It i suggested three ways in which the science of human behavior 


t + 


comes in touch with this important movement. The oldest of 


Ohio State University, Columbus, Ohio 
I’) ident Maryland Society for the Promotion of Occupational Professor, University of Minnesot: 
Therapy, Baltimore, Marvland Blind Welfare Union, Ine Doston, Ma 


4 | ‘ld, Mass 39 Fairfield Street, Boston, Ma 


Phoenix Bldg., Spring 














JANUARY 
1918 


ACCOUNT OI 
these points of contact between psychology and the better ad 
The 


mass of accumulated data has recently been illuminated by 


justment of man to his work, is in the study of fatigue. 


Thorndike’s experimental demonstration of the difference be 
tween the feeling of weariness and the decrease in output due 


; 


to exhaustion which is only corrected by rest. 


The second broad field, which is perhaps more worked by 


the psychologist than by any other scientist, is the st idy of the 


learning process. 


Dr. Thurstone has recently developed an 


equation 


for the learning process which promises to enable us 


; ; 


o foretell an individual’s limit of ability early in the practice 
eurve 


The third point of contact is in the selection of men for 


particular jobs. Methods for selecting salesman, which have 


been worked out by the Bureau of Salesmanship Research at 


the Carnegie Institute of Technology have proved to be not 


pertect, Dut | 


tt LOUSIYN sed to ca 


enough better than those pre 


to be adapted to the purpose ol selecting officers for the 
national army. 
The rehabilitation of cripples will beeome a lasting eo 


tribution to all workmen. 


Groups of eripples afford a rare 


ypportunity tor experiments under controlled conditions which 


are so « ilt to provide in normal industrial life. The in 
portance ot this strategic chance to st idy selection and lear 
ng problems under standardized conditions has been empha 
sized a esent by the opening at Carnegie Institute of about 
the rst ool tor tra ng wireless operators rt 

as distinet from service in the navy or in the aviation corps 
| < bout 200 of the applieants for the school have eae} 
een teste or al our by a earefully arranged series of 
nental and motor tests In helpir yr ton yrove the selectior 
and training of wireless operators, there will be an opening for 
eertain types of eripples which should place them in e for 
skilled work after the war 


John Younger dwelt upon Major Gilbreth’s proposition 


e all cripples, or conversely, there are no 


eripples. Ile went on to say: “ It is an interesting philosophy 


pl 
to carry this out, and reason that man at present has actually 
erippled himself throughout the ages, and as a tool-using 
animal has actually improved on nature to the extent { pl 


viding himself with all sorts of extra limbs and organs. The 
telephone, tor example, is in its fundamental sense nothing 
more or less than an extended ear, by which we ean listen to 
New York The 
are peculiarly shaped fingers with which 
Mar 


with the machine tools, ete., he uses, he has provided 


conversations between and San Franeiseo 


pencil and the per 


one can make marks himsel the animal—eannot cut 


_ 
‘ : byaat 
steel, bu 


himself limbs whereby he can mold the metals according to 


his faney 

* One great result of the work of Major Gilbreth and his ecol- 
leagues will be that the cripple will no longer be relegated as 
be treated as an honorable member of 


an outeast. He will 


society, for just as there is no stigma attached to the manu- 
facturer who is out of date with his deficient machine tools, 
so there should be no stigma attached to the man with deficient 
limbs. 

In order to deal with this problem constructively, eac! 
engineer, each designer should take his own particular work 
and see what he ean do in his sphere to make his machine 
available to those crippled. It is possible to design very sim 
ply and very cheaply the slight modification to the existing 
motor truck, so that it ean be operated by a legless man or a 
similar varia- 


man with one leg, or a man with one arm, or 


tions.” 
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oe 


Pike’ 


of Chicago in its endeavor to re-educate its crippled citizens. 


Eugene R. related some of the experiences of the city 


An investigation and survey ol the question was made with 
the object of determining the best methods that would serve 


the purpose, the probable expense of installing such methods, 


and also the securing of an estimate of the advantages which 


might reasonably be expected to accrue from the establishment 
of such methods of organizations 


Mr. Pike further continued: “ During our investigations we 


found in one industrial plant alone, where an average of from 


5000 to 10,000 men have been steadily employed, that the rec- 


ords 1n the office ot the con pany S surgeon show that dur 


2 


a period of 30 years’ operation there were 35,000 surgical 
cases resulting from injuries received within this plant. This 
ndicates that one out of every seven or eight of the employees 


received an injury requiring surgical attention, and when the 


fact is stated that this plant is one of the modernly equipped 


plant 


s in regard to safety appliances, we commence to realize 
what this question means to the average equipped industrial 


Most ol 


victim of the accident 


plant and the country as a whole. these cases, we 


ound, lett the 


usually 


life’ in some degree, ranging from the loss of a portion of 


i finger to the total loss of a hand, or leg; loss of sight in one 
yr both eve of even the loss of several members, and in prac 
t a eases 1t seems to be the irony oft tate that t] in 
ired or lost member was the member that was chiefly relied 
mb etin he earning of his living and the per 
TY nee of his worl 
1 he estigations have ed to two eonelusio! Ss, namely l 
l ) ) é 1 re 
tlong local ber 1S¢ “ eon ms vary throughout the 
( ( ! Za ’ 
nal sociation ot a simular nature 2) the re-educational 
a wor! re ery close ! 
sten 
) vy ivie aie 
The Board ¢ duecation of Chieago has already under con 
sideration a pla ibmitted by the Comptroller's Department 
tha ont } s the use ol echnical high schools, and the 
employme qualified experts tor the tollowing purposes 
] The training of instructors in this new education and 
science 
2. The manufacture and instructions of the use of artificial 
limbs 
; The adaptation of mechanical appliances to the adjust 


ing of the cripple’s remaining physical members, so as to re 
place those that were lost and assist the artificial 
furtherance ot 


$+. The 


pe rsons So as Oo fit 


physical functions; 

re-educating and scientific analysis of 
them to do work for which they ar 
suited, mentally and physically, thereby still retaining for the 
use of the country the brains and ambitions that are not in 
jured, for which there is an ever-increasing demand in in 
dustry. 


The Department of Public Welfare of the city of Chicago 
has undertaken the making of a survey of the civilian crippled 
and the maimed of the city of Chicago, and also the making 
of arrangements for the placing of the re-educated cripple 
when he has been properly equipped and re-educated by the 


re-educational school in occupations of worth. 


C. W. Rice outlined the work of the reclamation of cripples 


in France. The work is centered in the so-called National 


1Comptroller, City of Chicago 








Yflice of Cripples and Re-Formed Men, an organization belong 


Lhe wo ( ried o vlone verv broad lines, and s in 
ices nici 
portance 1s Lit realized Atter the war « 1870-1871 in 
ly ( ‘ e only a tew thousand wounded and only 2700 
+ ] + 
men who had undergone amputations, It is estimated that in 
1) , \l ( ] LOO. a iil e be rerent ¢ in 
00 000 ripples, and, i } 4 ‘ 
UO ON ce 
I } re-educath ( crippl Das 
nies ly thie st pines 1 « pies e « 
into two n ¢ Ses ose capable of su r ll 
thing mnt h iken eare of by 3 e Sic 
] 
! ( Ss, soldiers homes, ete I tie - ! 
I es those @apabie o re-edu ‘ 
al 
me W ~ eo Their crippled state ~ rep ~ 
‘ i It is es \ a ) SU py 
) I Ss Class 
, 7) } , ] ; 
( Sue people is ¢ ad 
1 ) 
| ( re ent ( dest sé 
‘ he l ? 4 cor? 
2 1) porre ( ! fielal « take ‘ 
( ‘ 
I} ' ry? " \ ) 
} ait ‘ Oo yr ¢ opine oO ew tools or ¢ 
l ‘ | elio » ¢ ~ nea is 1 
4 | 
air ’ ( ) Sj ‘ France 
} ] 
ib Orie! ( a) PS, Whit men? ire } the 
int Ss wii They iv he} ove \ 
tor ne obs tor re ed or ( 1 orms ? 
. A ese new act 11es 
e) l ! ot the wor s to give men wounded in the 
dete ( elr country means to eont l¢ i us il existence 
? take | He nd strial 1e oO the 7 ( in =- 
ll be matenally helpe« \ ( eu 
vel ! laby roughe if the yor 
( N L nderwoo wave al nteresting talk, illustrated by 
; set : +} },] ; ] 
movlon pl res, Upon the re i it) . 0 a crippled em 
nlovee ‘ oO ot ft lt oO Typewriter Wo 
For thirty-seven vears he was ited with selatiea and inflam 
; ] ] 
matory rheumatism, and now he ts a cripple trom bust to 
knees, with the exception of his arms After being given up 


to die by a eouncil of five physicians, four of whose funerals 


if Jeweler Pre 


he has since attended, he learned the trade 
vious to his affiiction he had been a machinist. He is now an 
operator in the experimental department of the works, and 
runs anv kind of a machine. He works sitting or standing 

The motion pictures showed the man at his work as an in 
spector of typewriters, and also dexterously performing some 
of the everyday operations of life, such as dressing and un 
dressing, for which purpose he has designed very clever de 
vices. The joints of his body are rigid, so that he is unable 
to bend, and therefore he has devised tongs for picking up 
articles from the floor, for drawing on his socks, ete. He 
uses the point of his erutch for removing his shoes and socks. 
The crutches are of his own design. At the top is a ring on 
swivels which enables him to let go of the crossbar of the 
erutech and work at the machine without any danger of the 
erutch getting away from him. By letting go of the crossbar 
and supporting himself by his forearm on the ring, he can 
earry objects which he could not otherwise grasp with his 
hands on the crossbar. 

Mr. Underwood said the man was not only one of the most 
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skillful workmen in the factory, but one of the happi 
the only thing that arouses his anger 1s. the sivht o ‘ 
cripple begging 


Mr. Underwood also showed the rapid work of a one-at 


] ly ay } ine | } i] | ' 
Clerk mh sharpen ! lead pene, ma ne entri " 
S 4 os om ( ray ’ 
irs, SI ill enras, ete 1] } Wis the pape ” \ ‘ ( 
the tthe never ot | } ( 


| h Wis Nola pie s his tre re 
( mroble ‘ 
) o tur ol n the eeonoma oO eo 
! ! enpoab . (our pro i? 
) ae i i rie wi h pert ) ‘ 
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{ n . ir hou ) 
with his 
Cu | 
l ‘ oO = ‘ \\ 
ado the aD ) nad ! ) 
mer om We mu {1 ( 
‘ t} ono hie er ‘ , | 
) ) ); ns ‘ su ‘ } bane 
=— Des ol r I pour is pu \ 
r hizatio S «lt ‘ we turn to the telescope 
yo len In tl ‘ ed wo , 
wo irmal eves Is Lelprte CILpp pote ! > ro ! 
nt 0 i cripple 
Wi 1 We Wil mal ma eat ) 
‘e te Le | ) 
- 0 » make i ma orma pul ( I 
, iitv tor his owt hen hes ‘ ! ‘ 
SPeclalists r specializatio ! ) ’ | 
e « . Instrumer 0 ‘ Hel 3} ) I 
possible and pro hat nu 
this regard 
Kor vears we have made clumsy pts to equ met 
who have lost limbs in a wa to produce normal y 
that this solved the problen Nothing could b Put 0 
the truth Keonomici . specialization o7 Dror \ sur 
¢ess 
‘Why not be serentifie, and detern e the ¢« julper Nn 
basis of the merits of the case. The wheelbarrow w is nted 
lor a two-armed man, with one wheel and two hardles lhe 


express wagon, however, has one handle and four wheels, and 
will maintain its balance. Our purpose should be to determine 
the case on its merits alone. 

“ Another point not generally taken into consideration is 
the change in the normal psychology of an individual whicl 
comes with the crippling. To every man who has been erip 
pled two things must be shown which are ot equal Importance 
to him: first, that he can earn a living; and second, that he 
can enjoy the living thus earned normally with his fellows. 

“ The time to do this is before the psychological change has 


been formed—to forestall it rat 


er than later to have to mo 


ify it. It should be done in the hospital, and it can be done 


by these moving-picture studies, if they are put across in t 
right sort of form.” 


Dean of Engineering, Delaware College 
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red J. Miller reealled a statement by a medical authority ependents lett to fac ekness 00 air 
I Oo have an putatt ms ot a imbdD were into a happy, eontentec rrouDp o heert il. honet il « é 
thereb mproved phvysieally and mentallv; that they were Kdward Robinso: poke approvingly of Dean Cu re 
: apt to be more vigorous and better men than they were belore sucvestion that in the education ot the cripple, not o } 
Ie , ' : 
Ihe theory underly ne this seems to be that the human ma his voeational edu on be considered, but his general « a 


first devised tor an entirely different lite from that tion as well, to fit hin for the social life of the com 


- 
: which we now lead: limbs wert riven us tor the purpose ol He revarded education as one toning and vocational t ng 


actively pursuing game by our own strength, running and as another. The tormer is a general thing that takes a long 
eapl ind tussling in a general way, and climbing trees. We time, the latter a specific thing that can be done very qu 

do not do that very much any more. In consequence, we have with the aid of efficiency methods 

in engine department, so to speak, consisting ol the stomach, He was interested in the problen hbeeause of his conner ms 


ings and heart, designed tor a different kind of work from with the University of Vermont, which he believed has receives 


that it now does; and if we amputate a limb, we have still a request from Washington to prepare to take up the worl 


he same department for producing energy that we had before, of educating crippled soldiers, and he desired suggestions as 


and the result is that a greater amount « 


f energy is poured to how a university could best handle the problem 
nto the remainder of the body and evinces itself in greater 


activity. Mr. Miller cited a number of cases that he had found Dr. KE. E. & ard? speakir 


in confirmation of this opinion. He also believed that this had point, said that he pretended at least 1 


a bearing on the question of whether a maimed limb should 
New York City Formerly Dean of Engineering, Washington 1 
versity, St. Louis, Mo 


Editor, American Journal of Care for Cripples, New York Psychopathic Department, Boston Stat Hospital, Boston, M 
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being a director of a psychopathic hospital. He pointed out 
how abnormal and unusual conditions have given educators 
opportunities to open new fields along educational lines and 
he thought that the crippled soldier afforded good material 
for study not only in the mechanical field but also in the 
physical direction. The study of mental disease is going to 
be pushed into general practice. Everyone is going to talk 
in terms ot mental cripples and is going to realize what he 
suspected long since that he himself is some particular kind 
ot mental eripple. He said 

‘In working with the feeble minded it has been my problem 
to tind, so to speak, the minimum amount of brains 
The 


schools for the feeble minded are precisely the places in the 


with which one could do the maximum amount of work. 


world where the best work is being done with the least brains. 
The normal school child is not being taught up to the normal, 


the 


that direction in the erippled-soldier problem.” 


but feeble-minded children are. We have rot to work in 
irom the viewpoint of psychology the speaker believed that 
Major Gilbreth’s ot 


do 


method fault 


matter exists, 


analysis corrected a of 


psychologists. that 


or, at least, they do not like to talk of matter, which is tanta 


These men not believe 


mount to the same thing, and they, therefore, measure nothing 


but time, and all their work, therefore, appears to suffer from 


lack of measurement of space. The author not only points 


out the theory that we must make measurements, but hi 


roes 
ahead and measures both time and space 

Dr. Southard took issue with the speak rs who said that one 
of the great problems was to make the crippled soldier con 
tented. 


tented. 


There are many people who do not want to be con 


They take pleasure in being blue. There is no happi 


ness that can be regarded as what we all want. In his experi 


ences with psychopathic eases he had tound this to be | 


exceed 
ingly true, and he believed that it would also be the case 
with the cripple. The primary emotions of fear, anger, sor 


row and joy, as outlined by the behavorists, have each to be 


treated differently, for each reacts according to its inherent 
composi 


Lor 


Combinations of these emotions need very care 


ful attention. At the Psychopathic Hospital he had had the 
opportunity to observe how differently people of the types 
mentioned above reacted in the tace of certain stimulus. 

In conclusion, Dr. Southard said that the work upon the 


deficient, upon the crippled, upon the people with the minimum 


of capacity, with the maximum output for that capacity was 


the big problem of efficiency, and it was the relation of the 
output to the amount of energy put in that would have to be 


studied along research lines from the viewpoint of sociology. 


Miss Sarah 


the psychological side, which, she said, could be expressed by 


Cox Johnson’ emphasized the importance of 
the homely old saying that you can lead a horse to water, but 
you cannot make him drink. Likewise we may prepare what 
we think is the right occupation or industry for a crippled 
or maimed man, with the aid of such expert advice and help 
as Major Gilbreth is able to give us, but all of that will miss 
its mark unless the man is saved from himself while he is in 
the hospital during the period of convalescence. 

In a demonstration which Miss Johnson had been conducting 
on Blackwell’s Island during the past year, she found the 
most difficult problem to be the human element—human emo- 
tions, the human mind. A man may come to the hospital and 
after having been relieved of the responsibility of earning a 
living and realizing that he, perhaps, may have to go through 
life maimed and crippled, must have his courage buoyed up 


* Department of Charities and Corrections, New York City. 
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and his self-reliance helped at the right moment, otherwise his 
despondency will settle into apathy and his apathy into a state 
of willing dependence and he will become thoroughly institu 
tionalized. Here is where a woman’s intuition plays an im 
portant part. 
Alluding to the question of occupations for cripples, Miss 
that used. <A 


great deal of misdirected energy was put into that field sinee 


Johnson said handerafts had generally been 


thought handerat'ts have been without 


In 


therapeutic value fails. It 


people generally to 


craftsmanship. as the craftsmanship the 
that 


the oecupations of the soldier should be taught by people who 


so far 


Ss poor, 


Is lmportant in the hospital 


themselves 


are craftsmen, and in addition have a general 

knowledge of the facts of nursing and health, and a good 
grounding in psychology 

Whereas occupational therapy has been used for more than 


a hundred years, it has only recently begun to come into its 


own, and there are no places in the country tor training 


teachers in therapeutics: outside of itutions which 
to know 


ollege 


have trained their own teachers. It will be of interest 


that Columbia University, Teachers’ College, is the first « 


in this country to put in a course tor the formal tvaining of 
teachers along these lines. 

Miss Kadith M Valet spoke ot the wor oO New Yor 
Branch ot the Association ot College Alumni, whiel has 
recently offered its services as a committee to help the worl 
ot the Red Cross Institute. Their aim is to try to deal with 
the cripple in the ways Miss Johnso Mr. MeM 
others have suggested. 

David Beecroft? stated that for some 
confronted with proble oO he dil I oY 
which is close ly related te he subject of | adlir ‘ umed 
and as a consequence of the war both prol ! r ) oO 
demand our attention in the near futur 

L. P. Altord suggested at this point that perhaps 
be well to red e the objeets of The American Societ ot 
Mechanica Kngineers, as the session on manage wit! 
its discussions on psychology, physiology and allied subje« 
showed, as Professor Kimball said, that mechanical engineer 
ing ineluded everything in the world 

F. A. Hannah said that thus far the discussion on the sub 


ject had been from the point of view of the supply of eripples 


He was interested i view of the demand 


As 


who had anticipated a shortage of labor due to the draft and 


it from the point ol 


a consulting engineer, he had some clients 


ior cripples. 


} 


the demands of the Government for all employes who could 


be used on the special war activities. 
Mr. Hannah further continued: “I have one client in par 
ticular whose business is well adapted to the 


He 


tending operations, which turns out a 


use ot eripples 
has a continuous process, consisting chiefly of machine 
The 


stand 


food product. 
operations are comparatively simple and thoroughly 
We 


chine and are 


ardized. are now analyzing the operations on this ma 
drawing up certain specifications for a cripple. 
For example, we take a machine and we study it as carefully 
as we study men. We say that it should be tended by a man 
with one good leg and one peg leg, one arm with a good hand 
Thus 


go all the way through 


on it, twenty-five per cent of his sight and no hearing. 


in a fairly standardized process we can 


1 President, New York Branch of the Association of College 
New York City. 


? Directing Editor, The 


Alumni, 


4utomobile, New York, N. Y 
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a plant and draw the specifications tor every single operatior Governmental and Red Cross un itions th ure ested 
on every machine.” i! work, sho 1! the que ) to the por 
Mr. Hannah then asked if anything had been done by the ions 
author along these lines 
\r ir ( i 0)! is oO ( ‘ ! ‘ 
Major (y breth answered that the si litaneous motio eevee { creat Publik ed ! I Ora ‘ ‘ Lit . } P une 
cha Ww tte ip he ide ype 
i he rhe \ ere ‘ , I ‘ 
\ ') I ri I 
ne ' : supply « ' 
0 ( ‘ t ? | nelae 
\\ * issec eg 
| ( 
re-eduea ! , 
) r ‘ T W | tl VW ) ‘ 
hy r | 
\\ } ) 
}, :, 


MACHINE SHOP SESSION 


Topical Discussion on the Subject ot Inspection, Which Has Developed a Creat Im ortance in 
Connection with the Matter of Inspection of Munitions 
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THE LOGIC OF INSPECTION wes scale at aigagt gtlse pene Merggceenn gem te 


By A. L. DELEEUW. PLAINFIELD, N. J the geal ith a new one but he was 


é s S e Key 
M “ ep cyeriialbemen tes: = : 9 sepia Ss ere are differe degrees inter ingeab 
4 sal ur preset mode of mat wturiu wivanta eability the entire produc nterehaneos ) 
‘ 5s 00! ita rer and Speco! , ‘ pea = rs v ) I ( Lppac tails Lert 1 eabil \ yf n 
rchangeable mat wtul he said tl while Americans terchar ibilitv of the details nieces 
been patting themselves o1 he back bec st he hought rew hreads. and so o | wade » accomplis 
ey excelled i s directio ‘ was var re P st possible terehanveab \ : must tak 
urements had shown that deficiencies existed in the matter f tie ot S} ior 


spectio 


Interchangeable m ods of manutacture is a broad term, 


; THe BEGINNINGS OF INSPECTION 
because it refers to two rather different things. Produets 
can be interchangeable as far as design or use is concerned; The speaker then traced the development of inspection 
or as far as individual details are concerned. For instance, methods, beginning with the “olden times—not so very old 
it makes very little difference when we get a _ refrigerato: either,” when a complete machine was built and inspected by 
of a certain size and make; whether it is this or that one on one man with the only eriterion that it should do the work 


| 
+ 


the other one. All of them will fill the bill equally well. So — satisfactorily that was assigned to it. Later came the con 
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Ve 


still later the 


workman 


tract with the foreman as inspector; 


system 


system of progressive where each was 


ll Spe etion 
another 


the inspector ol the previous done bv 


operatio! 


workman; and finally the modern method where inspection 1s 


considered an actual operation in the production of parts. 


As inspection became an operation in the shop, there was 


a natural tendency, also, to consider it among the burdens of 
the shop, due to the tact that “the man who holds the bag” 
likes to eut out t nes, but doesn’t like to eut them in. W hile 


Ope ration makes il possible to prod weoon a 


arge scale w less labor expense, this does not interest the 
ma ds the bae half as mut as the fact that he has 
O07 wtual e¢ash to “ tellows who take a lot ot rood stull ane 
throw 1 to the scrap heap.” 

Anothe ne that has set our minds agaist inspection 1s 
the r hat some fellow who can’t even run a lathe and 
doest ow ! difference between a headstock and a tail 
stor u v takes a piece on which an Al lathe hand has 
spent two hours and says it is no good, and out it goes. Now, 

it is very aggravating. Nevertheless, we really ought not 
to bDlam thie indertaker tor the death of the man who 1s 

he buried If anybody must be blamed it should be the 
doctor Neither should we blame the inspector if a piece is 
vad, although it is the inspector who buries it. 

There is, however, some reason behind our dislike of the 
iverage inspector. ‘There are cases where the inspector shows 


intelligence. But if a lacks in 


should blame 


thing from him for which we 


1! spector 
expect 
The man 


which he sticks 


telligenee, we ourst lves, heeause we some 


do not pay. who does 


oe for instance, takes a shaft, 


the detail inspecting 


in one end of the limit gage and then turns the gage around 
and tries it on the other end. If it goes on at both ends, he 
says it is no good. He takes another shaft and it goes on at 
one end and not at the other, and he says it is all right 
ne is 


He is in effeet an 
littl 


That is all that that inspector is paid for. 


laborer who has been taught that one repeti- 


unskilled 
ip to | 


tion operation; and if one puts the proposition im 


to decide whether he should reject a shaft when it doesn’t 
vo in the gage, we are expecting Irom a laborer what an 
engineer should decide. If there is doubt as to whether the 
rejected shaft could not have been used, we should blame 
the man who set the limits or the man who made the gage. 
and not the inspector. 


SPECIFI ONS AND INSPECTION 


\'l 


Mr. further said: “ This brings me to the main 


point Oo! 


DeLeeuw 
what I want to bring out, and that is that the great 
trouble in the line of inspection is not so much with imspectors 
as with specifications, and in this connection I am speaking 
of the detail inspector who makes the interchangeability of 
manufacture possible. This is a serious subject, and it may 
not be amiss to tell a few of the things that are required of 
the inspector, for which he has absolutely no traming. 

“ A few months ago I was in one of the biggest aeroplane 
the long 


The se 


factories in this country, and saw a man testing 
beams the the 
beams are of spruce, and generally speaking, are in the form 
of an I-beam. It receives of the load. The 
inspecting these beams had half a dozen laid out on a pair 


which form main beam of wings. 


most man 
The beams were perhaps twenty feet long, and 
or eleven feet apart, a distance that 
might easily vary from day to day. The inspector laid the 
I-beam flat—not the way it was to be loaded, but flat. The 
man was very vigorous and took hold of the beam in the 


of horses. 
the horses nine or ten 
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middle and pu ched it down three or tour times. Some 
times it eracked before he got tired ar sometimes he got 
tired before it cracked. lt cracked before he got tired 
he would throw it out, that is to say, he would throw it out 
if it was completely broke Out of six it I sa him 
inspect, two broke and two cracked, but lis ears were as 
good as mine, he probably did not hear them crac 
two cracked ones were passed alor Ot « l 
blame the inspector, but is not the real blame t ve | 1 
Ipo! somebody above m who made him do tl Llere 
IS Inspection without anv inspection whatsoever 
Then, the speaker said, there is sometimes sp n a 
cording to specifications, which is a little bit worse He 
illustrated this w anecdotes relating to spe r 
belting whieh he sai ui been drawn m bv the ¢ ring 
lroree ol some ol a) est coneerns ( 
the jokes coming from one = coneer he spec ns 
abounded in. re ements W would be sible t 
check. as tor example it ill butts ! ng il 
be of No. 1 selectior ; that the belting shall be of ative pack 
ers steer hide Iss i e leather s i . ( 
straight-edged clamps: that centers and sides ! f 
stretched separate ly; that the seartiing, jomu and cementing 
shall be done by experts; that th nished leather be 
smooth to the touch on both sides; t the ow 
no exeess in the amount of material soluble u ‘ ! 
asi el Upor es e wave terest "1 S 
showing the tility any specrfic ons 1 ‘ l 
s impossible check the requirements by a prope etio 
of the finished product. 
his kind ol 1 sper j based por ndennite Ln Pos 
sible specifications, becomes a matter of much ar ‘ 
it relates to the finish of machine parts In a we have 
erown used to a beautiful finish on various kinds of machines 
The style of beauty varies somewhat The stvle of beaut 
most appreciated in a self-binder, for instance s a bnght 
red with vellow streaks or green stripes; the style « veauty 


most appreciated on the bearing surface of a milling machine 


1 


column, where a perfectly smooth beari ’ is wanted, 18 one 
which has spots on it and has been hollowed out by the use 
ot a seraper. It is Ip to the inspector to say whether the 
finish of the machine or of the machine detail meets the 


ideals of beauty that the public has in its mind It is exceed 


ingly difficult for an inspector to do this without a standard 
by whieh to 1 spect, at d vet I do not believe there are many 
shops that have standard pieces of finish which from tim 
to time are renewed and inspected by the man who is to be 


responsible ror selling the products.” 


INSPECTION 


STANDARDS AND 


that had come within the of 


further 


Another 


speaker 


instance experience 


the illustrated the difficulty encountered 


judgment of the 
He 


“ A new machine was put into use for making 


where dependence had to be placed on the 
inspector without an adequate standard for his guidance. 
said in part: 
a certain kind of serew heretofore done on another machine. 
the all right, but the 


inspector promptly rejected the first one hundred. I 


As far as I could see screws were 


sent 


them upstairs again with the request to hang tags to the 


individual serews showing which were wrong and which 


were right. Sixty-seven were wrong and 33 were right. | 
numbered the tags and made a list of those that were wrong. 
I got out the 


done on the old machine, and all inspected, hung also 100 


another one hundred screws from stockroom 








LOLS ACCOUNT QO] rhil 
tags on them, numbered them trom 1 to 200, and made a list 
{ them so that I knew exactly which were the old and whic 
were the new I sent the 200 serevy n 
un ‘ nt them back with his mark ; ecepted or 
rejected d I found that out of the 100 ! re 
"A now >? ects " 7 cceopted 
thi , ( ot the Oo 
or Cee ‘ io ere rejecte N f 

r | to he cheekes " ( 
! ( ‘ hie rr ‘ 
P ’ hread It ‘ ‘ 
dv twice Por on whethe “ 
, ‘ ’ or eor } 
. S ; i 
dillerenes ! ‘ 
() , ) re ‘ ered 
ws » Fea , 
‘ ‘ We 
! wt is Wide 
Most of 
l it \ ! ( ! 
have \W, 
‘ ‘ me f 
vm} S Wy 4 . 
, whor s . ; ’ 
‘ | wT hyerg ~4 he mere 1 neo « 
‘ n ( ‘ iwiavs ‘ thie provle 
| nh byle pure ar : | : 

e | ) ‘ every piece and ever etal 
eve ( ‘ ‘ ¢ plece to our system of 1 ifacture 
> re ! ! ~ e! to the shop we sho t ‘ 
special ins} n in the drawing roor rong ove every 
climetr ol Wi " ew to subordinating it to the system ol 
manutaeture nu ogue in that shop. and we further should 
scrutinize that syste1 with a view to its being the most 
economical possible here are certain things in inspection 
which make it more apt to be a failure than almost anvthing 
else In the first place, it is a repetition operation In the 
second place, there are many things the inspector has t 
nspeet for which he has no absolutely definite data, and he 
has to follow his own ideas or notions It is therefore eces 
Sary that the Inspector should be controlled, and that 11s 
Inspection should be inspected and checked. 

“We ought to select our Inspeciors with great ear As 
a rule we can find them among our workmen. We some 


times find workmen who are not very productive just because 
little bit 
trained into detail inspection. 


their ideas are a strict. 
We should try to get the 
| do be lie Ve 


possible to depend on the broadmindedness 


Such men may easily be 
chiet 


inspector as broadminded as possible, but not 


it will ever be 


of the detail inspector. There should be in the inspecting 


organization, either in your own shop, or among. Govern 


ment inspectors sent to a job, some man who is enough of 


of a human being, to have the 


an engineer, and also enough 


THE RELATION OF INSPECTION 
PRODUCT 


I? \ WALDRON NEW YORI } 


which Napoleon co cle es e wi 
es form 1 he ind ideals are wl ( or anc 
wha we ire ne lor Vhe fea is rhe X stace o the 

ck one tries to 1 e it approach the idea he ide 
de veloped ry ; } ; I lowed ) e) neering é 1) her 
comes the demar Before the hing is mat rT red D in 
one there I ist necessarily a 1 demand o1rnerwise TY 
would manutacture Following the demand comes the manu 
factur Then follow two very important items; one be } 
purchaser, or purchase, and the inspector, or inspection he 
purchaser desires some article and creates the demand; the 
manutacturer makes it, and the purchase r, in order to be 
protected, necessarily brings in the inspector to see that hi 


‘ts what he is 


re paving lor 
The idea, as conceived by the inventor, becomes transformed 


into the design or engineering device In the mind of 


designer exists broad imagination; otherwise he would not be 
a designer. He conceives questions of space entirely from an 
academic standpoint. The question of whether it is ten feet 
or ten one-thousandths of an inch has no real definite meaning 
beyond the carrying out of the idea or invention upon which 
he is working. ‘“ There,” he said, “is the keynote of the prin 
cipal trouble in inspection, and the relation of inspection to 
produet, simply substantiating what Mr. DeLeeuw has said.” 
Having established the design of a particular machine or 


piece of munitions, the question of manufacture comes up 
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where some of the biggest troubles occur; and in respect to 
these, Mr. Waldron said that as he had been both inspector 
and manufacturer he would try to be fair to both sides. He 
wanted to emphasize, however, that when a manufacturer who 
does not know what a snap gage is, nor what one-thousandth 
of an inch is, takes a contract for hundreds of thousands of 
duplicate parts, he is making a mistake. Under such cireum 
stances he did not blame an inspector for “* kicking ” and com 
pelling the plant to produce the goods according to specitica- 
tions. Such action would do the concern good in the long run. 
One of the greatest difficulties in the way of the inspector is 
the manufacturer who is not familiar with the details of his 


business. 


RELATIONS OF MANUFACTURER AND INSPECTOI 


In the relation between manufacturer and inspector there 


is what one might eall academic manufacture and inspection; 
and commercial manufacture and inspection. Academie in 
spection is where the inspector goes back to the original idea 
of the inventor and designer, neither of whom may have had 
any practical experience, and insists on absolute accuracy in 
accordance with the specifications. The result will be no 
product manufactured. This represents one extreme. 

The other extreme is where the designer understands what 
dimensions mean; is one who ean discriminate where thou 
sandths and where ten-thousandths of an inch are required; 
who can visualize the processes of manufacture as he writes 
his specifications; and who is able to prepare the specifications 
so that the manufacturer and inspector can understand them. 
Under such conditions the inspector will be helped by the 
specifications rather than hindered, and if the manufacturer 
understands his work he will be able to turn out the product. 

Trouble is sure to exist where the inspector and designer 
fail to get together, since the manufacturer, caught between the 
two, will be at the merey of the con!iicting functions. As an 
illustration, a coneern which has been making hundreds of 
thousands of seabbards for the government had an inspector 
who was a specialist in seabbard leather, and as long as he 
was on the job the production was as regular as the clock. 
After some time this inspector was transferred, and another 
inspector was put on the work who had been a specialist in 
harness leather. Now, harness leather must have considerable 
grease content and bend easily in order to resist weather 
conditions and be flexible wherever it is used. This man 
eut open a piece ol seabbard leather, and because it lacked the 
characteristics of harness leather he rejected all the scabbards. 
That was a question of the wrong viewpoint, but, fortunately, 
the difficulty was corrected by referring the matter to the 
man in charge of that division, who had the inspector changed 
to some other work. In the meantime the product was stopped 
for three or four days, which, with a production of ten or fif 


teen thousand scabbards a day, was quite a serious matter. 


CONDITIONS RENDERING INSPECTION DIFFICUL’1 


The principal condition of design from the standpoint of 
inspection is to have reasonable tolerances determined in ref 
erence to the final functioning of the article to be manufac- 
tured. For instance, there may be certain conditions which 
have no effect whatsoever on the functioning of an article that 
must be held to very closely because the design so specifies. 
The inspector is helpless in such cases. It is only in questions 
of visual inspection that the personal equation of the inspector 


comes in. 
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The evil effect of too small tolerances in design goes further 
than the pocketbook of the manufacturer. It first of all re 
duces the number ot pleces sent to the front for our troops, 
and in making that statement the speaker said he was not 
arguing tor defective material. 

rhe effect on the cost, however, is serious The eloser the 
tolerances the greater the cost of tools, gages and fixtures ré 
quired to maintain the product, especially in the volume tl 
it being manufactured at the present day. When the Gover 
ment Was ordering torty or filty thousand pieces at a time, and 


only one order in two or three years, and they were bei 


turned out in their own arsenals, it was easy to meet academic 
tolerances. But when turning out parts by the million and ten 
ol millions, quantities u eard ot before, the wear and tear or 
the tools and gages is enormous, and the making of gages 
becoming an industry almost as large as our producing 

tions prior to the war. Enormous supplies of steel are re 
quired to re plac the tools and rages W ch have worn ve a 
the limits of the small toleranees established by the depart 


ment of design, or the engineering department, and we are i 
the eeonomie position ot a possible dearth of tool and high 


speed steels. There is already a dearth of tool makers \ ma 


came into a New England town recently and took away nin 


tool makers at $10 a day each and traveling expenses, Why 
did he do that? Simply because in some cases the design de 
mands such close tolerances that it is impossible to furt 

enough gages and taps and dies to keep up the production of 


the shop. 


WHAT rHE INSPECTOR LACKS 


While the inspector cannot be blamed entirely for conditions 
such as outlined, there are some other conditions for the 


existence ot which quite a little blame ean be placed or 


shoulders, The solution would appear to be, as already point 
out, that inspection should be in closer touch with design 
necessarily in a functional or organization way, but 

‘ spiritual” way, if one so chooses to eall it. Then the inspe 
tion department knows just how far it can go without having 
to refer back to the design. It knows what a piece is used 


} 
‘ 


and that if a thread is a little rough, but will go into the piece 
properly, no harm will be done. By such knowle 
spector will be able to maintain an economic condition 

Lacture. 

On the other hand, if the manufacturer is trying to tak 
advantage of the inspector and deliberately push throug! 
inferior or cheap work, it is then necessary for the inspect 
to put the screws on for the time being. Some inspectors w 
lay aside a pile of material, in the initial stages of a contract 


or some minor defect; they will not pass it and the equivalent 
of a large sum of money may lie idle for a considerable tim 
After the manufacturer has had his lesson the inspector w 
then gradually take material away from the pile and accept it 
Meantime the manufacturer may have lacked funds to meet 
payroll. Where such conditions exist, unquestionably there is 
blame on both sides. 

In conclusion Mr. Waldron said it was his purpose to try to 
bring out fairly the troubles of inspector and manufacture: 
alike so that in the subsequent discussion each might have his 
say, make their complaints, and in the end both might be abk 
to get a little closer together, so that the spirit of the design 
might pass to the inspection department, and the mental atti 
tude of the manufacturer be brought to such a stage that, in 
stead of looking upon the inspector as a disturbing element, he 


would regard him as a helper. 





ne ay 
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GENERAL PRINCIPLES OF GOVERMENT rraduates with the degree ot mechanical engineer, and will a 








TCOpLcvT T T LT ry TQ yractical experience in machine shops after graduation ot five 
INSPECTION AND RELATIONS Sagndes 
— seit tee ve ToOproenT . : vears or more, during which the applicant ha rece ea @a 
BETWEEN INSPECTORS AND ee ar St ' e 4 ioe ‘ 
Salary materially In excess 0 e salary paid by ie Gover 
———— —— . . : , . 
MANUFACTURERS ent for his grade. Many of these officers are now wearing 
l i! . I rece] ri Liar eons der ') ] } ’ one 
By COL. B. W. DUNN, U. S. A. . , 
third o ell , n <¢ | The ssist oO ese 
N ne p ition o \ N oineers i ‘ il ‘ plover 0 ne (rOVve é ( 
Vout! ’ t e 1h lec hro n | ( Sel ce lo 
I « uuld add any new facts to your nowle y ) t ect i hie ne or i ‘ ] 
It was my hope, however, that I mig! wceed some degree , It « v 
I preve by ween our inspector er ‘ r our inu me or ¢ (rar ( i 
( ire! it the present Lime 1 repe ( oO I ( i ( i! co 
inder ndu 4 that ir’ known to } ive ¢ é tr D eto ( ‘ 
pbelLwee! t} snector represent yr ’ j 
or ! I shoutd pre ) l ( | 
’ 
elemel 5 eC! wed I promoul ou ) ‘ 1) | ad ) nel nad ( ( I 
erene ot opin ire bound to ove ( Y, ( I rere’ ‘ t ( ) ro ( CO 
Inspector and a manutacture1 Chere no re \ suc! plaints 1 e bv ¢ ractor ind obser r rr ‘ 
( flere ces shoul ry if ill serious \ hott rt s mre the wt ‘ pectors od I il M i 
ictuated Dy a de re to be ist and re oO rie The « re es i oO hese super sors mee the officer n ¢! Y 
have heer most serious in cases where ! itual distrust existed inspection service headquarts s to discuss gener! ri 
between the parties before the differences occurred. In many ot the work and to promote uniformity i actio 
such cases this previous absence of confidence has been the supervisors themsel ve 
principal cause of the difficulty. For exan ple, it has beer Kron he above, it will be ses that ar contractor w } 
stated that the inspectors of a toreign government, while o1 the slightest reason to complain of the a n ot the Gover 
their way to America, would drill daily on the steamer for ‘ ector, « secure at once a ¢o e inves 
the purpose of enabling them to detect dishonest practices ind, it 1s believed, a correspondingly ist decisio1 he 
that 1t was assumed the American manufacturer would a lopt. spector of ordnance in charge of the plat requiré P 
About the same time these American manufacturers wert of a compla ) ediate ret in touch with the 
assuming that the foreign inspector would be a grafter Ap nspector of the plant and to make a ere 
proaching each other in this spirit, it is not to be wondered Granted tha ’ s approach sucl atic 
i that serious T vuble de elo ed 1! t Ses yeu! nes +} prope r) ~ ictoryv cor ) d a Y 
spector ind our manulacturers ‘ ") } , p | ervic 
‘ ‘ ‘ nt) Y ( Oo é ‘ ~ 
(; ( e | rhe cal oO ~ ment ( ‘ ! I re ( 
to “4 ) ‘ treo ) ‘ | r ec! 
It seer iivisable to explain to you brietly the ordinary . : it he suarte? ne ners : y cha 
] 4 + ‘ 4 ; ] ‘ . 
daeveiopme! oO (rovernment contracts ar our methods o in 
I I oO 1e ¢ ‘ 
specting the product lhe drawings and specilications for 
the desired product having been completed by the Design Se 
tion located at Washington, the next step is for the Purchas ) G 
section o select the manutacturers and negotiate the con ‘ vis 
tracts. In the selection of these manufacturers, the Purchas¢e , 
- lt seems pertinent to analyze to some extent the differs 
Section is aided by reports from the Production Section re ' cata , 
. belween Government and commercial contracts L he no 
lating to the equipment of manufacturers under conside ration, ’ . ' 
-_ Important one 1s Deheved to be the taet that a contractor 
their general standing, their technical personnel, their finan , a 
: not sue the Government lhis is combined with the fact 
7 cial standing, ete. Competition among acceptable manufac — 
s n practically all Government speciications the contracto 
turers is of courss controlling feature. The contract having : , ' a 
required to satisty the inspector. ihe manutacturer who 
been signed, a copy of it, with drawings and specifications, ‘ , 
¢ : considers an Inspector unreasonable must be prepared to prove 
2 ant ft the Ir wt De art mt and netitntec a notice 
IS sent to the nspection epartment and constitutes a notice 
the aecuraecy of his charge. If we errant that ar nspector 
to this department to take charge of the interests of th 1 , , 
inreasonable, and possibly dishonest, and that his superior 


Government from that time on. ; : 
belong to the same family, It 18 quite evident that the cor 
Our Inspection Department at the present time is made or 
tractor 1s without adequate protection. The possibilit 

up almost entirely of men taken from the manufacturing in 
‘ he may be placed in this position is a source of most of th 
dustry. Any branch of the Ordnance Department is lucky ; , 
: . manufacturers imaginary troubles, which to him seem any 


at the present time if, in its personnel, it is able to show more ' = 
thing but imaginary. The absence of personal interest of th 
than 1 per cent of officers who belonged to the Ordnance De ' 
inspectors in completion of the contract is another difference 
partment before the declaration of war last April. As a rule, 
between a Government and a commercial bargain. As a rul 

the reserve officers are men who have come into the service . ; 
; ; the Government inspector has only one responsibility, that 
purely for patriotic reasons. In accepting these patriotic ' ; 
: of seeing that the quality of the manufacturer’s product is 

offers, the preference of the Government has been for college : 

up to the preseribed standard. It is no concern of his that 


Inspection Section, Ordnance Department. the product may be short in quantity. To stimulate produc 
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ion 1s the duty of another department, the Production De 


Another very important difficulty to the manufacturer re 
the delays that frequently attend the receipt of funds 
‘rom the Government. With millions to his eredit, the Gov 
ernment paymaster eannot deliver the much-needed check uw 
all requirements of rigid red-tape regulations are complied 


with. This is the cause of frequent trouble to the contractor 


who undertakes a greater volume of work than his finaneial 


Another important difference is found in the fact that in 
commercial work the eontractor is generally more accurately 
intormed on technical matters relating to the product pro 


} 


duced than is the purchaser. In the case of Government con 
ucts, 1t is usually the other way. Few of our manutacturers 
are ordnance engineers, or have on their personnel staff men 
who understand the reasons for the requirements of Govern 
ment drawings and speeifications. The barrage fire, which 
constitutes such an essential part of military operations to 


day, 1s seriously interfered with by any difference in the action 
of one fired round from another. Our soldiers will mareh 
confidently a short distance in the rear of this wall of bursting 
fragments, their lives depending upon this uniformity in 
ammunition Any material difference in the weight, exterior 
lorm, or location of center of gravity ol the projectile, in 


the action ot the tuse, or in the uniformity of the propelling 


powder charge, would be liable to cause one or more ot thes 
projectiles to burst well short of the intended point, and in 
the midst of, instead of safely in front of, our troops. The 
contractor who honestly thinks that some nicety of dimension 
called for by the drawings is introdueed solely to allow the 
inspector to exercise his power, may, 1n this ignorant way, 
be objecti ¢ to one of the features essential to the eflicleney 


of the ammunition. 


The 


product of the manufacturer is divided by the Govern 
ment into lots, and for each lot the Government inspector is 
required to sign a formal certificate, stating in substance that 
all units of the lot comply in quantity and quality with the 
requirements of the specification and drawing. It is imprae 
ticable for the inspector to inspect each and every unit for 
each and every requirement. The manufacturer does make 
a 100 per cent inspection of the product for all dimensions. 
The plan of the Government inspector is to check the manu- 
facturer’s inspection to the extent found necessary, the 
checked inspection for the more important feature being of 
course much larger than the less important. The certificate 
for the Government inspector is required before the voucher 
for payment of the contractor can be completed. As an illus- 
tration of the kind of codperation that should exist between 
the inspection departments of the Government and the con- 
tractor, I am reproducing below two circular letters that have 
been issued from our Inspection Department to all contractors 
manufacturing artillery ammunition. 
(COPY) 
October Ist, 1917. 
From: Inspection Section, Gun Division, Ordnance 
Office 
To: (Name of contractor) 


Subject: MANUFACTURERS’ CERTIFICATE 
OF PERFORMANCE 


1. It has been suggested that I request manufacturers to 
submit for each lot of finished product presented for official 
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Inspection a certificate on some convenient form signed by a 
responsible representative ol the firm, and reading in substance 
as tollows 

“5 eertity that Lot hia beer 

(No Article 

manufactured strictly in aceordance with standard ma 
chine shop pera ee. that the eomponel have beer lI 
spected earelulls by the Inspectors of this Cor pat and 
that to the bh ot } nowledge ind b ( ! ot com 
plies with i red rements oO the a] Wit ina ped ca 
tions that apply to 

2. Some ot the argu s supporting tl . estion are 

(a The certificate does not require a ehange nm the 
present star dard practice other hal hie rl uv he or 
ot the eer ‘ ‘ 

( Ver ‘ eptiona stances h ‘ oe rre yhere 
Ove! { 0 or darshones ~ ihordi es ha ‘ 1) ad to 
resol » ui onabl ractices In repalr ! ring 
detective materia | where their u e ‘ iors 
have diselaimn resp SID because ‘ iz rant 
0 the prac Ces 

The responsib V ol ! I l! 1 ( \ 
te iwknowles | Vv no one more 1 mp ty } 
management, whose duty it is to take ‘ eps neeessarv 
to avoid this ignorance 

a | l Prerlie 4 hat this Cel ‘ V ~ hie 
manageme ‘ ylishir i | ! d 
emplovees, and especially in the minds of its shop super 
intendents, toremen and inspectors, a correct ypreeiation 
ot this responsi | is not eoneeivable tf t any of 
these responusib ‘ POVEecs ¢ re 4 Bi I il 
ler ot] ol Ine oOo i t r rela vr to the Vo! i prac 
tices under their supervision, if they make proper efforts 
to keep intormed 

(e) The writer desires the establishment of the most 
cordial coup ration possible in the efforts of our in 
spectors and ot the contractors to deteet and eliminate 


all detective material, and to prevent errors of judgement 


M itual con! dence is 


in the rejection of good material 


a necessary toundation for this cooperation. Suspicion 
will supplant contidence in any plant that does not detect 
and eliminate the employee who is inelined to coneeal 
rather than to discover and report defects. If it is at 


all possible to correct the defeets and salvage the material 


by proper, as distinguished from seeret or questionable, 
practices, the Government inspectors will cooperate with 
the management to that end. 
3. About the only criticism presented against the sugges 
tion 1s: 
(a) Any dishonest contractor or employee would not 
mind signing a false certificate, and the honest ones are 
liable to resent being asked to certily to their hone Sty 


‘ 


4. Commenting on the above criticism, it is thought to be 
superficial. An honest man does not object to being placed 
on honor. Army officers have a just pride in their reputation 
tor honesty, and they eertily daily to the correct pertormance 
of various duties. ‘The value of all these certificates is to a 
great extent educational. They concentrate the honest man’s 
attention on important matters that require special treatment 
by him. In the production of ammunition for use by our 
soldiers on the firing line, the prime responsibility to conserve 
the safety and efficiency of the ammunition rests equally upon 
all concerned with the production, and all agencies tending 
in any degree to promote this conservation should be utilized. 

5. Please give this subject your careful consideration, and 
let me have the benefit of your views. 

(signed) B. W. Duyn, 
Lieut.-Col., U. S. Army, Retired, 
Commanding. 


Letter No. 2 
November 21st, 1917. 
From: Inspection Section, Gun Division 
To: (Name of Manufacturer) 
Subject: MANUFACTURERS’ CERTIFICATE 
OF PERFORMANCE 

1. In a former circular letter I asked for comments on the 
suggestion that we require from manufacturers a certificate 
similar in substance to a certificate signed by Government In- 
spectors. While some of the replies reflected some doubts as 





> ae 





necessity tor such certificate, the sues 


the nearty approval ol the majority of the mar ilacturers 


Z lI ~ correspondence Indicates Lihat the cert eat 
he sro ‘ 1) he Chiet Ir spector i the e7 Dio ot ne manu 
Tae ire! l eountersigned by the Shop Superinte ' Ihe 
orginal s ‘ oO was imdetinite nm this respeet, and tated 
| respo rple representative snoutlad sic thie eertiieats 
It is evident that the Chief Inspector and the Shop Super 
1 ‘ - } 
nite ‘ ( e! repres¢ r e eomnp vho 
} ( ”) e im il Wo! ! ne shop \ s ! el nee 
) 0 ! thre wordll . ne cert enute ) r 
andard ” deseribing el ‘ practices 
S. Crer \\ m Crozier, Cl (dre 
‘ d to this correspo ror este } od 
’ Tollow rhe pla im ! oO 1) ! 
CO rine rw ee nviting attention to the ob 
should re mm lh individual emplovee » « ‘ 
nn? po I re tha the pro «tL oO ) ! 
pr re irety ‘ t 
‘ 
Ea ( 
\\ t Lo 
\ \) 
‘ ‘ ft ‘ are T 
s have beer nsp ‘ 
re oT ( mnpaAl ( t! ) 
‘ helt Lot cor ‘ (; 
’ a ! ret) ) 
| | 
( Ti ( 
’ 
| ‘ ) ‘ 0 hie ove | 
I ire? yho prete I S 
\\ ( ‘ ory res t 
he | wctor ot Ord ror ep 
Bb \\ 1) n 
Lieu ( / ‘ irn / red 
( mmanading 
I re ha i discussie \ resi aeve ping 
other pr th methods tor promoting his cooper: Di 
DISCUSSION 
Sir ¢ i said that two months ago ther me 
el v « ag e} ’ WW , , 
ere « While Was not to the p oO e meeting 
‘ les ‘ eC oppo! inl 0 a 1 i ‘ lt 
\(merica (; ernie S dry ( Tr 
} I t i led t idimuiration ’ + wie , S 
| 
( thie I on auestion id Heel ! \\ to the publi ( 
el i ( ork of the aepartimie wo i ive be i} 
pia ‘ =| i erTritiel ed 
Speal the troubles and difficulties whic arise be 
tween spectors and manufacturers, he said that he would 
] ‘ ; ] 7 ‘ ? 
propose a soilutiol as Aa basis ror discussion. So a he 
fundamental t} hich it was based should meet wit] 
bunaa ( al eory on Which 1b Was based ould meet Wi 


the approval ot the engineers of the Society some practical 


means might be worked out 


results. At 
department of the 


for accomplishing the desired 


present there is no means by which the i 


spection 
Government can have matters explained to 
it by some quite impartial persons; and if the manufacturer 
has complaints to make the odium is at once thrust upon him 
of making complaints in respect to the inspector, which is a 
verv undesirable thing to do. 


In order to overcome that unjust obligation on the manu 


an independent body should be 
Such a 


facturer, the thought is that 


created, called X, in the diagram below. body might 


be composed of the elected representatives of the engineering 


societies of America, whose functions should be as follows: 


MANUFACTURERS ); * 7 INSPECTOR-« 
‘ (y 
44 
\ 
" ( & 
‘y 
“ ( " ‘ 
| mar eture 
: i i ~/ ~ ‘ ’ 
, eY rT f eS ( 
“ d reieeti 
It s repo! é Se \\ 
i eM ré irTy Na \ 
R. HL. Da ed { vhil 
hose ceoncernes no? et e-shop wt | e « 
ntere ection of material ch « 
‘ ( ther d been ] ! é 
e parts depend primarily for recept 
if I t. I = lliv aepe a ol the ! erila ( el 
ir as thi iterial determines the usabilitv of the 
lo illustrate, a mar ieture? small tools, taps and « 7 
chased steel under usual specifications and had mad 
i i) t to taps w ( were heat-treated and I 
e usual way Customers complained that the taps d not 
veal An examination showed that ten per cent e ta 
were not hard at all, and a chemical analvsis of the so aps 
proved that instead of being of tool steel they were of col 


rolled stock that had 


Another i 


parts 


gotten in by mistake. 


stance was in the manutacturing ot automobil 


and have to be 


drop-torgings, which 


provide 


ght. A great deal of difficulty 
steel] 


order to the necessary streneth with the n ! '" 


OL Wel was ence 


alloy within a reasonable 


would be 


ting toleranes ot compositiol 


amenable to heat treatment. In 


so it one case a 


shipment ot fitteen point carbon steel was mixed in with a 
lot which had been ordered as a thirty-five-point earbon and 
steel. After 
of getting 75,000 lb. elastic limit, only 


fifteen-point vanadium heat treatment, instead 


40,000 lb. was obtained 
As a result the manufacturer put in a complete inspection de 
partment for his raw material. He bought in lots of from 50 


to 100 tons and made a chemical analysis of at least every ton 
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A great many specifications today are practically impos 


sible to meet. They call for certain chemical requirements and 


also for certain physical requirements, and unless the latter 


have sufficient leeway to allow for the maximum allowable 


variation in the former, or unless the former have an allow 


ance sufficient to take care of the maximum allowable varia 
tion in the latter, one cannot produce material with proper 


characteristics. Thousands of specifications in use today do 


y ; ; 


not take that point into consideration, and therefore are a ¢o1 


stant souree of trouble to both the manutacturers of the raw 


material and the oe of the i 


finished product, to say nothin; 


spectors who act as the go-betweens. 


W.S. Huso. 


ardization of prod iets and the 


said that while we are working for the stand 


standardization of 


productior 


fact that we must have stand 
This is all 


Mr. DeLeeuw pointed out, because of the kind of labor whic! 


we are also awakening to the 


ardization o the more important, as 


nspection. 


Inust be eluployed, Dut the thought had come to lim that It 1s 


not so much the inspection itself that must receive attention 


as it is the specifications; particularly for the guidance of the 


younger inspectors, who lack the necessary experience. Draw 


ings and blueprints should be made to convey intelligent in- 


ormation to worker and inspector; and care should be taken 


in the designing of a machine to avoid useless and needless 


precis1ons. 


He further said: “In discussing the broad field of 


inspec 
tion I believe that eommon sense is not a bad thought to give 
feel 


instruetions and the pictures that he has. He 


expression to. The inspector must that he is not hide 


bound by the 


must use some 


gumption and common sense of his own. 


The chief inspector must communicate to those who are 


inder 


him those qualities which govern proper and intelligent 


inspection. The day has gone by when ‘ jacking up’ men is 


the thing to do. A man must be agreeable, even if only in a 


subordinate position such as that of a junior inspector. He 


must try to judge the work without bias or partiality and must 
f ‘ | b 


steer clear of two things: he must not permit the workmen 


to agree among themselves as to what constitutes the quality of 


work they turn out, and he must avoid getting into argument 


with them as to whether it is right or wrong He must vo to 
the eh inspector, who intelligent and 


ht kind of 


must hye etheient 


enough to know what constitutes the rig work, and 


how far the tolerances can go one side or the other. In other 


words, today the principle of rood shop inspection is not to 


point out why work is wrong, but rather to try to point out 


to the men why it should be right, and thereby gain their co 


operation.” 


As contributing to this. the speaker raised the question as 


to what had been done for factory organizations similar to 


that which is being done in other fields by technical journals 


and house organs. Have we to any extent given to the mer 


engaged in manufacturing operations the whys” and 


wherefores ” of the work that a machine does, of the products 
produced and their requirements? While some workmen would 
profit by such printed matter, others would undoubtedly not, 
that 


given to the development of such means of communication to 


but nevertheless he felt some consideration should be 


at least show the workers that their services are appreciated. 


Forrest E. Cardullo contended in answer to Mr. DeLeeuw 
that a set of specifications could not be gotten out that would 
cover entirely, completely and satisfactorily what was needed. 
had everything that 
would come up in materials and workmanship and various 
other things that affect the usability or non-usability of parts. 


No man sufficient foresight to cover 
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The Constitution of the United States is a set of specifications 


for government, and there are about 140 volumes of interpre 


tations of it. One cannot prepare a set of specifications fo 


a motor, including materials and parts, or for an aeroplane 


or a gun, and cover it completely. Room has to be left for th 


inspector to use his judgment, and the Inspector that aoes not 


is one of the best allies that the Kaiser has Phe specto 
should be given authority to waive the specifieati l'on 
example, it is all very well to say that a thing should have 1 
Surtace detects, al d it 18S Wise to follow out this speeciheation 
f the detect of the part is such that it affects its suitab 
for use. If there should be a tiny sulphur sear n the man 
bearing of a crankshaft of an aeroplane 1OTO! eran i 
should be rejected, but if the detect 1s in the erar 1 cel 
tain type of motor the pin should be accepted | ~ 
all depends o whetlhe e thing’ 1s st as wood ) = 
met the speemeation in ¢ ery respect, and } t 1s it s lel be 
accepted. 

lhe war cannot be won by speciheatior vr by ectors 
The only things that can do it are ins, ami ( 
planes and various other agents of destructi é pose 
of inspection must be to produce the largest possibl tut 
of military implements and munitions that are suitable ar 
isable for their purpose, and the inspection that fails t 
his 1s radically defective. In his connection with the Curt 
\eroplane Company the speaker had heard young me nm the 
(merical Inspection service sav that it Was Immaterial te 


them as to what the produet was or whether, for example, ter 


or sixty aeroplanes were produced per week, as long as they 
saw to it that the “stuff” met the specifications: ar he 
cause of that attitude on their part production Was delayed, 
it was unfortunate, but it was no coneern « hie S , 
inspector 1S a gra danger to the country Ihe rnose o 
spector should not be simply to reject certain pieces 
pass on one side of an imaginary line, and aecept certain other 
pieces that tall short of a certain imaginary line: b t ou 
be to keep ip the general « iality and quantity nln 
Inspection should be reorganized on the basis 
quantity We are apt to fall into error in bel t 
nspection has to be complete Qur inspector, ther cor 
nected with Government or plant, should bear in mu Vile f 


is Inspecting the product of outside manu 


there primarily to help bring up the general quality, and 


when he has reached that point he has then done his duty 


Philip Reynolds’ stated that he had been connected with 
ammunition manufacture from three different standpoints; 
from that of government inspector, the manufacturer and the 
shop inspector. Hi had worked Oo! R issian and By L1s work 
since the crack of the first gun. He had seen pictures « ns 
that had burst, with all the men either killed or wour.ded, ist 
because some inspector used too much judgment Hle believe 
that inspectors sho ild live exactly up to the requir ents 
to the gages, and that they had no right to use their own judg 


ment at all. Matters of judgment should be submitted to 


their chief. 

Coming down to shop work, he believed if everybody worked 
on restricted tolerances, that is, lower tolerances than the Gov 
ernment required, there would be very little trouble. He had 
had no trouble in meeting Russian and British re: 


lrements 
The boys at the front must be protected. There must be no 
“ prematures,” or anything like that taking place. 

C. B. Hamilton, Jr., Canada, endorsed the r 


also from 


‘Supt. of Inspection, Lymburner, Limited, Montreal, Canada. 
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marks of the last speaker, and said: “ We have been in this vanced by Mr. Hamilton. Mr. Cardullo also eonfirmed this 
war longer than you have, and we are having our boys com opinion, saying that the consensus of opinion among se at 
back minus arms and legs, and we don’t want at y of that done the front was that the cause of premature exp le 
with our own shells. We have been accustomed to the barrag: fective fuses. 
fire for some time, and we are beginning to realize the niceties 
that are required in shell work to make sure that we are not C. E. Coolidge reported tha u ent tw t ( 
going to have some shells burst in our own ranks; and shel] vears in the manufacture of 1 tions Canada. at 
work is onlv one ot the items. There isn’t any ‘good enough ’ rone over about aS many ol the il Spots S al col 
in this munition business. There have been quite a numbe freres. Fortunatel\ * plant. one of the largest Cana 
of us finding that out, and you people will find it out, too.” was located in a district where there was a broadminded chief 

With regard to toleranees, he said that it is the practice at his nspecto1 hey had a large contract for eight-inch howitzers 
plant to make the limits in the earlier stages of the work less and thev probably had as much reason ti d { 
than the overnment requirements, al d to increase progressive ernment inspection as did similar plant but e m™ i ¢ 
ly as e latter operations are approached until finally the as a broad one 
equal the government requirements. It the lin il In the ear It was recognized at the start nat they { rst { 
operations are made as wide as they may be, there will be teet the bh S n the firing line SeeoO a \ vy mus ! er 
trouble all down the line. The limits in the early operatior he governmer ind thirdly, they must protec nuta 
should be as close as the men can work, even t su re! This must be aceomplished through a s) é 
money. The money will come back by less trouble it n all aroun W hile 7 Is an aneient trad ! t 
secondary and late operations. peratit ind the inspecting orga t st 

Mr. Hamilt said that it is further the etiwe i enemies, with a sort of dead line betwe« é 
specti mater sto do as Mi Dar rt suggested | é er? t ep, Suc i spirit il ! 

‘ made of a specimen from ever alt tor rv resul S e poli : ! u 
er i few cases every bar is analyz Discrepancies C1] ! ent inspe 
cident by anv means \ ) pig ore ‘ ‘ 1) re practi¢a lv one 

ir ‘ ‘ e existed on the part of ste iar elu ‘ | er s i ‘ i f 

Ir ‘ specifications we had better assume that th id 1D oO eve ! 

i ‘ ecifications knows more ab e WO! ( rnmer 
sas . irting the v ' —_— , : \ 
re e en rr close? d closer limits. We will be anv’s 
\ Ser mits next vear thar ! ‘ ! ! I ora ) vine ‘ 

‘ ee Ve e¢ ’ ri r er 
‘ (yy i ? ? T = rie ‘ ‘ 
Hi e specifications quoted by Mr. DeLeeuw with frien. mn 
‘ Chere ire two kinds ( s doir } d enc 
Ss and Inspectors S|] i n he 
spec is Mr. DeLeeuw read are he 1 ire 0 

idan re heations, tor the manutacturer to take Charles ] 1) P our ‘ W 
sje ! KNOW Wie er eis a ) ed in the ( I e inspector t S 
to p woods The inspeetor ha rom whatever source it could be derive r n dis 

\ sp eations ind production increased He f' d » be 

While he int to be misunderstood in rv wiv the ease in connection with fuse eanatrn: , RP, 
things ale he United States, he had been told that shells S| Crovernment hei issistance oOo! many 1estlo 

ad he ent to the British Government that were so roug! needed and invariably when a point was r ed wher ( 

at the re ition or spinning of the shell made the steel act Was a estion in regard to the produc the were ft | 
ture firing when we make the test They cooperated and e 

In response to a question by Mr. Cardullo, he said it had portunity. and the result o ‘ eir experienc pees ‘ 
been found that there were a large number of premature ex ill ihe oa TT ae ’ , : 

ana percentage Of loss Was reduced to a ery Ow 
plosions among shells that are rough, but when they are pol one To his mind it was first necessarv to establis , 
ished there is no trouble from that cause sign of a piece or a machine the vital functionine points 

Major A. W. Erdman said that as far as the Inspection Se product to yo produced; then to establish the limits 
tion of the Gun Division of the U. S. Government is concerned, tion that will Bive these results reliability. Hold to the m 
the contractors are expected absolutely to live up to the spee] rigidly. On non-essential points cover the matter as caré 
: ; is Vou eal 
heations as thev are written If there are any points in th : 
enarifieation that can he advantacanne change f thev ar 

per ifleatior at can be advantageously changed, if they ar Maior A. W. Exvdaian said that inevectinr the fanctica 


called to the attention of the department the officers will be 
but the 


proceed on the 


glad to codperate with manufacturers, Government 


must proceed along these lines. It cannot 


theory of getting a general average of good product. 


Philip Reynolds advanced the theory that such explosions, 
which sometimes shattered the guns, killing every man on the 


crew, were due to faulty fuses rather than to the cause ad 


Mr. 


which their Inspection Section was working 


points as outlined by Davis, was 


exactly tne line a 
For instances 
the twenty-one-second time fuse he thought there were 45 dis 


tinct metal parts, and there were something like 240 cao: 


In the factories which have had vears of 
the 


required, experien 


in making these fuses government was inspecting w 


( 


thread gages to be sure the fuses would serew into any shrapnel 
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Philp Reynolds’ wrote that from his experience 


shells he 


quality could be 


with the 
beheved that in 


the 


manutacture of Russian and British 


the Inspection of munition held to 


set 
ob 


Was toole d 


sta this also could be 


ndard. As for quantity productior 


tained granted that the manufacturing 


} 6 4 


department 


to pertorm each operation with the human element reduced to 
a minimum and with positive Stops al d machines which are 
kept up, combined with a perfect sequence of operations he 
nspection must be organized so that the product of each ma 
( e 18 sale iarded thus preventing the possibility ot a run ol 
vl worl 
n connection with the above Mr. Reynolds outlined the on 
on of his p! int, as follows: 
he s pel endent ot Inspectiol has chief inspectors for 
wen ¢ I ours shitt, with their assistants controlli r eat 
or battery of operations. Gaging is pertormed at thi 
( ( ( nes he work being ¢c¢onveved bv ra \ ( l 
rectlIOnN Dene Care is taken in the allotment of the quantity 
hia nes eu inspector. All prime dime lions reeeived 
100 per cer nspectlo Final shop inspection is not necessary 
{ c1er achine Inspection exeept to ¢ parts whi 
ire hable to be alfeeted at subsequent operations All machine 
nspection is made with restricted tolerances, ensuring the ac 
eptab l t work by frovernment wit their larger hmits 
Is method is proved must suecessful. The superinte el 
nspection 1s responsible for quality of product to the ger 
ihe s r¢ ntendent oO sper ( 1s eld solely responsible 
R f r Lit d. Montr ‘ 
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for the quality as the shop superintendent is for production, all 
differences being settled by the general manager. 

Kach inspector is provided with a small personal stamp 
which he or she stamps on a location allotted by the govern 
ment 


1! spector and winen does not wntertere wit Lhe produet 


By this means any faulty inspection is traced hic 
inspector checks up his inspectors frequently. Giver 
gages which are right, inspectors have no exeuse to wro1 


twice daily, where neces 


gage. All gages are checked daily and 
sary, by the gage and standard department, who are held re 
sponsible tor a sufficient supply of gages an 
The head of this department is the chi 
repr rts direct to the vreneral 1 anager, Ss 1) 
ol inspection has proves e! sta 4 
ditions which exist in the plant 
The writer tho t that er eab i 
ne or a me 1 s Wis | attainme 
ira nits « ries i ~ 1 ra \ 
issembly of the 1 ( strate projectile and its 
component parts ‘ ! I ( 
ruse and eart ( st ‘ 
ore seems corre ( 
terchangeabilitv in munitions withe 
of produetior 
R. FF. Brva ‘ 
Lie \ ile & Low \I { 
impor :, 
S , MI ' Ss 


COMMITETER 


Culminating in a Proposal to Government to Cooperate in Munitions Contracts by Requiring 


Certification of Gages by Bureau of Standards 


EPRESENTATIVES of 


both Army and Navy, the British Ministry 


important Government de 


partments, 


ot Munitions of War in the United States, the Cana 
dian Munitions Board, leading munitions manufacturers and 
makers of rages, met at the eall ot the Joint ( ommittee o 
Gages o lhe American Society of Mechanical Engineers 
and the Society of Automotive Engineers on Tuesday after 


noon, December t, for a technical discussion, but to con 


not 
sider in a broad, patriotic way what could be done to acceler 


ate the manufacture of munitions and to provide means by 
which all munitions, wherever manufactured, should be inter 


changeable. Costly blunders in the handling of the gage ques- 
Civil War 


countries during the present war were responsible for serious 


tion by this country during the and by foreign 


delays and loss of effectiveness. 
The Chairman of the joint committee, Harry E. Harris, 


the H. 


e, and 


President of 


hearil 


kK. Harris Engineering Company, presided 
called upon Major L. A. 
charge of the Gage Design Section of the Ordnance Depart- 


at the Kischer, in 
ment, to state the purposes of the meeting by reading a brief 


résumé of the work of the committee up to this time. 


INCEPTION OF Socrety’s GAGE Work 


This phase of the Society’s war work had its inception at 


the Spring Meeting in Cincinnati last May. So clearly was 


ne Vast vortance ol | matter bro en 
CISCUSSI1O1 hat i resolutior Was adopted ¢ 0 ‘ 
Counel lo appoint a comm oe to cooperat t e (3 er! 
ment in laying down a sound foundation for t] ( 
munitions-manulacturme progran ol 

was about to engage Kepresentat ves of the Soet sent to 
Washington at the time, howeve r, found that in ne te tor 
would be premature, but two months later condit‘o were 


considered sufficiently favorabl 


ana i co ( Vas 
pointed. At a meeting on August 23, the com e agreed 
that there should be one central bureau for the certifieation 
ot gages, and that the best plaee tor such work was tl) pureau 


Washington. 
the 


of Standards at The Inspection ol a mi 


gages should be made at Bureau of 


standards, Dut, if 
possible, some of the working and Inspection gages be tested 


in the vicinity of the factories making munitions, or at th 


plants of the gage manufacturers. This meeting was followed 


by visits of the members of the committee to such department 


officials of the Government as were particularly affected by 


and interested in the question of gages. In general, these 


officials expressed their entire approbation of the plans of 


the committee. 


SOCIETY AND GOVERNMENT TOGETHE! 


OFFICIALS GET 


In order to get a concerted understanding in the matter, the 
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Chairman Harris stated, in t her expla ot the worl \s po ‘ ) ) \| \ < emo 
if the committee, that while a proper handling ot he gage ‘ oO! eertification o Inimportar races 1“ , 
tuation was ot ti utmost lmportance at the moment in secur prepares s own contracts, and thus has con plete ' 
ng certaim s Ippies, s ich as.a rpiane motors ruck e} ines the exter o which ee eatior shall hye requires ihe } 
ins, small arms, ammunition, ete., the committee had no in rage, in the mind of the committe s the one eo 
tention ol proposing that on other material, such as fire buek vages used as the ulti ite relerencs na wltor ) wo 
for example, orders and specifications should require the piece ot work The reterence wages are the gvaves distrib 
nding of the gages to the Bureau of Standards In order throughout the plant with which the working gaees are to be 
to produce war supplies of a mechanical nature on a large compared from time to time. The reference gages are sub jec 
scale. widely distributed plants, that will be correct to spee to wear, relatively small but possibly appreciable, while th 
gages are not subject to wear during the life of the 


fications, interchangeable and function properly, it is an estab master 
had, al a That eontract li eve ry rage could vO 


shed facet that universally correct gages must be through the Bureau o 


the only way to have them uniform is to check them against 
Hence 


stam ards it would be desirable, but sinee this is nota pl vVsieal 


the standard of measurement under unified supervision. possibility, the committee has included in its reeommendation 








~j 
to 


only the master and reference gages. Regarding the objection 
that this method of certification divides the responsibility for 
the correctness of the finished product between the Govern- 
ment and the manufacturer, the committee does not regard the 
The 


Government furnishes the standard and the manufacturer must 


proposed plan as any sharing of responsibility whatever. 


work to it. 


MEETING OPENED TO DISCUSSION 


The Chairman then declared the meeting open to all present, 
and called upon a number of those present to lead the discus- 
sion. Naval Constructor S. M. Henry heartily endorsed the 
proposals of the committee, and stated that they met the views 
of the Bureau of Construction and Repair. 

Major L. 


ot the Ordnance Department, announced that the plan, prac- 


A. Fischer, in charge of the Gage Design Seetion 


tically as proposed, had been in operation for some time by 
the Ordnance Department on contracts for munitions which 
The 


furnishes a set of master gages to the manufae 


call tor the manufacturer to supply inspection gages. 
Government 
turer and to the Government inspectors. These are kept at the 
factory and all inspection gages referred to them. 

That there 


Bureau of 


would be no delay in submitting gages to the 


Standards, and had been none up to this time, was 


brought out by Major Fischer, who organized the gage-inspec 
tion service of the Bureau during the time when he was in 
charge of the division of Weights and Measures. Based on 
the experience of our allies, the gage-inspection division has 
been organized on generoys lines. 

Major Henry W. Torney, Inspection Department, Equip 
ment had 
already made considerable use of the Bureau of Standards for 


Division, Signal Corps, said that his department 


gage certiieation, and expected to continue doing so. 


EXPERIENCES OF Our ALLIES 
An international note was added to the meeting by the pres 
a representative of the British Ministry of War in the 
United States, Mr. H. J. Bingham-Powell, Inspector of Gages 
and Standards, who emphasized the importance of advising 
gage makers in advance what they would have to meet in the 
inspection of their product, and the importance to gage makers 
of having facilities for knowing that their product is correct. 
He extended a cordial invitation to all present to inspect the 
facilities of the British Ministry for the certification of gages. 
The experience of Canada was outlined by Capt. Richard J. 
Durley, of the Imperial Munitions Board. At 
Canadian troops in France were being sorely pressed through 


one time the 


lack of sufficient ammunition, and it was necessary to speed 


up the manufacture of a certain fuse. Upon studying the 
situation, it became evident that the date on which a supply 
of tuses could be obtained was entirely dependent upon the 
dates at which inspection gages could be had. This has been 
the case also on most other work. Every day which passes 
without a sufficient supply of inspection gages means another 
day on which there will be no product. 


in Canada 


The present practice 


and in Great Britain is to have all gages pass 
through the Imperial Munitions Board and the National Phys- 
ical Laboratory, respectively, for certification. They are then 
given a serial number, issued to the inspectors, examined at 
intervals and when worn down to the permissible limit are 


returned, reéxamined and serapped. 
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In reply to a question from Major A. W. Erdman, Inspec 
tion Division, Ordnance Department, as to the meaning of 
certification as used in the proposed clause, Major Fischer 
stated that this was understood to be the certification by the 
Bureau of Standards that the gage was within the tolerances 
permitted to the manufacturer of the gage by the bureau in 
charge of the work on which it is to be used. Verification, on 
the other hand, means that the size of the gage is determined 
regardless of whether this size is proper for the intended use 
of the gage or not. 

An interesting point brought out by Major Erdman was 
whether, in view of the fact that there are not available enough 
highly skilled gage makers to furnish the very large quantities 
of gages, especially thread gages, now required, it would be 


This 


within the 


advisable to utilize a large number of less skilled men 
would no doubt result in less accurate gages, but i! 
limits allowed the manufacturer who is to use the gages in pro 
ducing munitions, it would simply result in reducing his manu 
facturing tolerance without affecting the quality of the product 


This might involve difficulties in some eases, but many manu 


facturers would be able to ret into production quick rand a 


great increase in the output of gages would be 


possible 


ADVANTAGES TO MANUFACTURERS OF NEW PLAN 


The advantage to manufacturers of gages of having their 


factory standards approved by the Bureau of Standards, or ot 
having sub-stations at important points throughout the country, 
was brought out by Mr. Frank 0. Hoagland, Assistant Works 


W here 


races, subject to certification, he 


Manager of Pratt & Whitney. 


; 


order lor a set ol 


a gage maker has an 
duplicate 
cannot make up than until the first has been 


more one set 


approved unless his standards have been approved. The first 
having been approved, it is readily possible to duplicate it and 
to check it. 


All purposes would therefore be served only 


the first gage were sent to Washington for certification and the 


dupheates passed upon at a sub-station more accessible to thi 
place of manufacture 

Then followed an exceedingly interesting discussion of nu 
merous phases of the gage question, participated in by men of 
large experience on such matters with the Government, gage 
makers and munition manutacturers. Among the topies coy 


ered were the standardization of gages, the fixing of tolerances 
fair to the maker and user, means of securing greater produe 
tion of gages and of regulating the flow of production, greater 
publicity in the technical press concerning the design, manu 
facture and use of gages, and other valuable suggestions now 
available for the use of the committee in the stenographic 
notes of the meeting. One hundred of America’s leading men 
in this field freely contributed from their rich experience to 
the end that the industries of the country might make a prompt 
and satisfactory response to the call for enormous quantities 
of those mechanical products so essential to the successful 
prosecution of the war. 

At the conclusion of the discussion, the contract clause and 
the accompanying memorandum prepared by the committee 
were approved by a unanimous vote of the meeting. The com 
mittee will now be able to present the matter in final form to 
the Government departments with the full approval of the two 
great engineering societies qualified to pass an authoritative 
opinion on this subject. There is every reason to believe that 
the suggestion will be promptly adopted and the committee 
will then be able to turn to other phases of its work. 
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THE NEW OFFICERS OF THE SOCIETY 


WG \. M. Lockett and Paul B. Morgar ere electes rk, but gradually broadening so as nelude other iz 


= sud t ill 


( | ( ( ot the new officers is give € W moder Of industrial p ts have been designed and constructec 
der his direction and many others reorganized Che stear 
: ; a? duets niente develinnine tnt seam.1 : 
Charles Thomas Main igs jp ARTE Echt Ta ath, seat 
Charles Thomas Main was born in Marblehead. Mass., or pmer 
February 16, 1856. He attended the publie schools in that \) or the es ndertal rs in the industrial plants ars 
town and was graduated from the Massachusetts Institute of e Wood Worsted a (ver Mills in Lawrence, Mass.,. and in 
lechnology with the degree of S.B. in the department of me e hvydroelectri oI tour developments for the Montana 
hanical engineering Power Company, aggregating about 280,000 hp 
He remained at the Institute as an assistant in the depart He s acté S CO! ting engineer on many projects a 
ment ol mechanica engineering § f{ three years atter expert witness < referee in many important eases and | 
graduatior laced valuations on many industrial plants for various pur 


In the fall of 1879 he went to the Manchester Mills, Man poses 
ester, N. H., as draftsman. From there, on January 1, 1881. lle was elected to membership in The Ameri Society of 


he went to Lawrence, Mass., as engineer for the Lower Pacif Mi ni i rineers I L885 d has beer manag 


engineering work also during the latter periods. rineers, the Boston Society of Civil Engineers (nast-pr 

During this period of eleven years he had charge of the re ind of other technical societies; is president of the Engineers’ 
organization and the rebuilding of a large portion of the above- Club in Boston, and is serving his second term as term memb«e 
nentioned plant, and for something over five vears had charg of the Corporation of the Massachusetts Institute of Teel 
of its operation. nology. 

About this time Mr. Main decided that he preferred to follow He has written several papers on engineering subjects, som: 
engineering rather than administrative work and resigned his of which have been presented at meetings of the Societ 
office at the Pacific Mills. After one year in Providence, R. I., Mr. Main has been interested for many years in public 
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affairs and has served in several municipal offices for the pur- 
pose of advancing the idea of good government and doing his 
share of publie work. 


Spencer Miller 
Spencer Miller was born at Waukegan, IIl., April 25, 1859. 
He was graduated at the Worcester Polytechnic Institute in 
1879, and after tutoring for a few months at Amherst College, 
entered the shops of the U. S. Wind Engine & Pump Co., of 
He then 
Chi 


Batavia, Ill., where he remained for nearly a year. 
became a draftsman with the Link-Belt Machinery Co., 
cago, where he designed a number of rope drives, and a novel 
equipment for handling cargo by continuous systems of con 
veving for the Union Steamboat Company. He made impor- 
tant improvements in rope driving with grooved pulleys of 
This 


invention was the subject of a paper entitled A Problem in 


different diameters by varying the angle of the grooves. 


Continuous Rope Driving, presented by him before the Ameri- 
can Society of Civil Engineers in 1897. 
In 1886 he Manu 


manufacturing 


became associated with the Lidgerwood 
New 


a erude overhead cableway system involving fall-rope carriers 


facturing Co., of York, which was then 
of the chain-connected type, and he developed an entirely new 
fall-rope carrier system, which eventually resulted in obtaining 
Mr. Miller continued the de 


velopment of the cableway, added automatic dumping features 


a conveying speed of 2000 f.p.m. 


so that loads could be dumped at the will of the engine opera 
tor, made towers self-propelling, traveling on tracks so that a 
great area could be covered, and adapted the cableways to the 
use of grab and seraper excavating buckets, so that today the 
cableways will convey single loads up to thirty tons over spans 
on the 


exceeding 2000 feet. The most noted installations were 


Panama Canal, where they were used for the construction of 


the locks. He developed the cableway as applied to the re 
moval of logs from the swamp lands, reducing the cost of the 
logs at the mills 50 per cent, and adapted the log-skidding 
cableway for mountain work, skidding logs from the erests 
of the mountains, and out of gorges and ravines, enabling logs 
to be taken out of timberlands hitherto inaccessible by previous 
methods, one of the latest machines spanning 4200 feet. 

Mr. 


Mississippi 


Miller’s latest adaptation of the cableway was on the 
This 


straight-line cableway excavator, span 700 feet, operating a 3 


Levee Construction work. machine is a 
yard drag scraper bucket. 

One of the early problems of the Spanish-American War was 
presented to the Navy Department in the question of coaling 
ships at sea, and Mr. Miller designed a marine cableway that 
made it possible to transship coal under headway at sea. In 
coaling ships in harbor his method of broadside handling has 
increased the capacity from 25 to 150 tons per hour, and one 
man now does the work which under the old system required 
eighty. Many new ecolliers of the U. S. Navy, notably the 
Jason, Orion and Neptune, are equipped with this transfer 
system, for delivering coal to ships alongside in smooth water. 
In 1914 he made the refueling of warships at sea the subject 
of a paper read before the Society of Naval Architects and 
Marine Engineers. One of the most revolutionary devices in- 
vented by Mr. Miller is his breeches buoy cableway apparatus 
in use by the U. S. revenue cutter service, by which passengers 
ean be rescued from any ship in the heaviest sea. 

The greatest problem presented in these marine cableways 
was the maintenance of a constant tension in the supporting 
eable and also in the conveying cables, the surging of the ships 


tending to produce a variation of 600 per cent in the tension 
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ot the cables. Mr. 


matically maintained within 10 per cent a constant tension on 


Miller developed an engine which auto- 


these cables, compensating the varying strains produced by the 
wave motion affecting the ships. With this automatic-tension 
engine, Mr. Miller successfully solved the problem of bunkering 
fuel oil at sea, a supporting cable for the oil hose being held 
at constant tension by the engine. 

His final development of this automatie-tension engine is 
for use as a towing engine. Its use eliminates the shock effeet 
on the towing hawser and permits the use of lighter hawsers, 
of much shorter length, and limits the tension on the eable to a 
predetermined amount well within the safety limit of the cable, 
thus providing against excess strain. 

In view of Mr. Miller’s many activities in marine matters, it 
was natural that he 


was selected as a member of the U. S 


Naval Consulting Board at its inception, and of which board 
he is now a member. He is chairman of The Fuel and Fuel 
Handling Committee, and also of the Life Saving C ( 
Aside from his engineering activities, Mr. Miller is greatly 
interested in civie and municipal improvement, especially in the 
establishment of public libraries, parks and playgrounds. He 
is a Vice-President of The Ameriean Society of Mechanica 
Engineers; member ot the American Society of Civil Eng 
neers, American Institute of Mining Engineers, Soci 


Naval Arehiteets and Marine 
Mining Engi 


Engine ers, al 


stitute of PPTs, 


Max 


Max Toltz was born it 


Toltz 


Coeslin, Germany, in 1857, and was 


graduated from the Royal Polyteehnie College of Berlin in 


1878. He came to the United States in 1882 and became asso 
ciated with the St. Paul, Minneapolis & Manitoba Railway, 
now the Great Northern, serving successively as draftsman, 


assistant engineer, bridge 


In the 


engineer and mechanieal engineer. 
latter capacity he had charge for four years of the 


motive-power department. 


From 1903 to 1905 he acted as consulting engineer of the 
Canadian Pacific Railway, during which time he built the 
Angus Shops near Montreal and also those at Winnipeg. He 


also acted as consulting engineer for the Ene Railroad during 


this period. In 1905 he became vice-president and general mat 


ager of the Manistee and Grand Rapids Railway, acting also as 
consulting e1 railroads at thi 


gineer for different 


1908 he 


Same time 


Since has conducted a private practice, including the 


work of consulting engineer for the Great Northern Railway. 
& St 


Paul and the Butte & Anaconda railways, reporting especially 


the Northern Pacifie Railway, the Chicago, Milwaukee 
upon the electrification of steam roads, and also specializing in 
power plants, grain elevators and large handling plants, and 
iron-ore docks. 

From 1900 to 1913 he was Captain of the Engineer Corps, 
Minnesota National Guard, and sinee 1913 Major of the Engi 
neer Corps. He is now engaged in camp construction for the 
Government, his first having been 
Sparta, Wis. 


where he has charge of the installation of the heating of the 


camp Camp Robinson at 


He is now at Camp Dodge, Des Moines, Iowa, 


entire camp. 


John Hunter 


John Hunter was born in Scotland in 1866, and was edu 
cated in public schools, serving his apprenticeship as a mechan- 
ical engineer before leaving Scotland. 

The first twenty years of his career were spent in marine 
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service. In 1885 he joined the Red Star Line, S. S. Wester- 
land, as junior engineer, sailing between Antwerp and New 
York, rising to first assistant of the S. S. Friesland of the same 
In 1895 he transferred to the new S. S. St 
New York and 
Southampton, as senior first assistant engineer, and at the out 
of the Spanish-American War in 
chiet engineer of the S. 8. St 


ant, U. S. A. 


The St. 


company in 1891. 
Louis of 


the American Line, running between 


break ISOS was appointed 


Paul, with the rank of Lik 


Paul was taken over by the United States Na 


equipped as an auxiliary cruiser and fitted 

‘ eh guns, and under the eommand « \ > 
I h active service during e war whi pore 
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Mr. Hunter has been prominent ffairs of nationa 
societies having served three years as a ‘ ( OL the 
Prime-Movers Committec the National Electr Light Ass 
ciation. He served also as president of the Engineers’ Club of 
St. Louis and for two vears as president e Cale iar 


Frederick August Geier 


bt rederick 
June 


wherein he 


August Geier was born in Cincinnati, Ohio, or 


23, 1866, and at the usual age entered 


the p iblic schools, 
continued his studies until graduated from Wood 
ward High School with the class of 1884. Two years later he 
engaged in the banking business in Newton, Kansas, but re 


turning to his native city in September 1887, became cor 
nected with The Cincinnati Milling Machine Company as book- 
keeper. 


He now owns a controlling interest in, and is presi- 
dent of, this company, which is generally acknowledged to b 
the largest plant in the world devoted exclusively to the manu- 
facture of milling machines and accessories. 

Some years ago, when The Cincinnati Milling Machine Co.’s 
business had grown beyond the capacity of the old plant (lo- 
cated on Spring Grove Avenue), Mr. Geier conceived the idea 
of organizing a factory colony grouped about a central power 


plant. Three other companies joined at once in the project, 
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and the outeome of the idea is the present factory colony at 
Oakley, a suburb of Cincinnati. 
The C. M. M. Co 


now has one ot the 


most modern |} nts 

n existence and employs about ZOOO people It provides leal 

factory conditions as to hght, heat entilation, and sanita n, 

oye Sel al ‘ 

i es pace ind equipment ite t i me 
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aiso rece l slarted a cooperat ‘ | re 
Mr. Geier is al presider Ihe ( ( 
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Yarnall-Waring Co., manufacturers of 


G. Waring, organized the 
power-plant devices, 
which company operates ar d manages the 


Valve Co., of whieh M1 


reneral manager 


works of the Nelson 


Yarnall is also vic president and 


In 1911, Mr. Yarnall introduced into America the first 
V-notch 


quently he invented 


welr meters tor measuring rates of flow, and subse 


Improvements on tl} 


al umber o! 11S device, 
including the now well-known heater-meter combination which 
power plants He is the 


V-Notch Weir Method of Measurement, 
e Annual Meeting of the Society in 1912; 


is used extensively in author of the 
paper entitled The 


pre sente d be lore th 


and has Ist pres ted a paper betore the P lladelphia Loeal 


Section, entitled Recent Devs lopments in V-Notch Weir Meas- 
irement. He is also the inventor of a n 


umber of suecessful 


power-plant valves and other steam specialties 
He has taken an active part in the Engineers’ Club of Phila- 
delphia, being a member from April 18, 1903, and vice-presi- 


dent from Feb lary 1916 to date. During this period he was 


active in bringing about the broad plan of affiliation of the 
Engineers’ Club with the 


local sections of national societies, 


the plan of affiliation now being familiarly referred to by other 
cities as the “ Philadelphia Plan.” 
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a new Gas-Power Sub-Committee was appointed, as follow 
C. H. Benjamin, Chairman, Harte Cooke, E. J. Kane, W 
Magruder, H. R. Setz, H. F. Smith, J. H. Spitzglass, W 
Stout, and D. McCall White. 


Calvin W. Rice, Secretary. 


iThe N ‘ 


pres 


meeting took place after the December JOURNAL went 


mber 


to 
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is the ¢ r 1918 ich case, the names of those 1 
OD ot the Committee, shoul e rel e¢ 
: - P y ‘ ( . , , ; 
1) MBER 7, 1917 m= ar ter Snape ; 
members attending the publie he iring < he Power Test ( es 
"he first meeting of the Council for the year 1917-18 was at the Annual Meeting, the President appoint: re 
held Friday, December 7, on adjournment of the Annual bers OF the society as its representatives o 1 Sub-Co ce 
Meeting. There were present C. H. Benjamin, A. M. Greene, on Water Wheel Code, to act ir conterence with the ip- 
Jr., F. A. Geier, W. F. M. Goss, John Hunter, R. H. Fernald, pointees from the National Eleetrie Light Association. the 
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American Institute of Electrical Engineers, and the American 
Society of Civil Engineers. 

Bo 


appointed on the Committee. 


ler Code Committee. E. R. Fish and F. R. Low were 


Further Appointments. It was voted that Ambrose Swasey 
be appointed to succeed himself for a term of four years as 
a representative on the Board of Award of the John Fritz 
Medal. 
.. 
of 


M. 


one 


Goss was appointed to sueceed himselt 
the 


il to the Engineering 


for a 


term year as representative appointed by this 


Coun Foundation Board. 

R. M. Dixon was elected Trustee of the United Engineering 
Society to serve for a term of three years, to fill the vacaney 
caused by the expiration of the term for which John R. Free 


man was elected. 


Tue JOURNAL 
AFFAIRS Am.Soc.M.E 

Charles Whiting Baker was appointed to succeed himself for 
a term of three years to represent the Society on the Engi- 
neering Council. 

George J. Foran was also appointed to represent the Society 
on the Engineering Council to fill the unexpired term of John 
H. Barr, who asked that his resignation be accepted due to the 
ed. 


Chairman, 


demands of Government work in which he 
Chas T. Main, Ira N. 
Hollis, D. S. Jacobus, Arthur M. Greene, Jr., Spencer Miller 
and John Hunter were appointed an Executive Committee of 


Is engag 


Executive Committee 


the Council under the provisions of B 26. 
Né W 


Adjournment was taken to 


18, 1918. 


meet 1 York on Friday, 
January 
Catvin W. RIce, 


Secretary 


WELCOME TO CIVIL ENGINEERS 


I N the Auditorium of the Engineering Societies Building on 
the evening of Friday, December 7, the 

Mini The American Society of Mechan 

Engineers and the American Institute of Electrical En- 


gineers, the three original Founder Societies, joined in a formal 


American Insti 


tute vy Engineers, 


ol 
ical 
welcome to the American Society of Civil Engineers, the fourth 
Founder Society. whieh has recently removed 
Ne W 
gineering Societies Building. 

Mr. Charles F. 


Society, presided. 


trom lormer 


the Er 


ils 


home on 57th Street. York, to new quarters 1n 


Rand. President of the United Engineering 
Civil En 


gineers rounded out a plan made by wise men some fifteen 


He said that the coming ol the 


years ago. The association of the four national engineering 
societies was born of a very general desire to secure the full 
advantages which come trom complete codperation. These ad 
vantages had been realized in many previous examples, such as 
the John Fritz Medal Board of Award, the Engineering 


Foundation, the backing furnished by the four societies for the 
International 


ol 


Engineering Congress and the Joint Committees 


Engineering Societies which preceded the Engineering 


Council. 
He said the societies’ obligation to Mr. Andrew 


ver one million dollars used in the construction ot 


Carnegie tor 
his gift of « 
the Eng 

He signing of a cheek for that si 
may not have been very difficult for Mr. Carnegie, 


the 


neering Societies Building should never be forgotte: 


sometimes thought that the im 


but he was 


able to certify that provision of the remaining amount, 


through the efforts of the Founder Societies and their members, 


was surrounded by some difficulty, although now fully accom 


plished. The property of the Founder Societies, including the 
real estate, the Library, the reserve and endowment funds, ex 
ceeding two and one-quarter million dollars, all free and clear. 

He referred to the administration of the United Engineering 
Society, which occupies the unique position of standing not 
over but under the Founder Societies, having been formed by 
them 


to perform certain specific acts governed by contracts. 


The Engineering Foundation, which has an endowment fund 
Engineering Council and the great Library 


under the care of the Library Board, are all administered as 


for research, the 


departments of the United Engineering Society. 

If the administration of the United Engineering Society has 
been satisfactory it is beeause its officers have followed the 
footsteps of a former leader who shaped its policies and 
guided the Society for a number of years. He referred to Mr. 
Gano Dunn. 


W ELCOMI 


oF EvecrricaL E> 


Mr. Gano Dunn. selected to 


express the welcome ol the 
youngest Founder Society, the American Institute of Electrical 
Engineers, to the oldest, the original engineers, said that his 
welcome was all the more avgret able beeause it was made in a 


moment of enthusiasm and in the inspiring presence of all the 


other societies. 
He 


day 


thought that the occasion would mark the most eventful 


so tar in the 


history of the engineering profession in 


America, for on it had come to all the accession of the Amer 


Civil Engineers. and leader- 
We in turn, 


leadership, should ourselves contribute to the joint 


tan Society ol with its prestige 


ship. inder the influence of that prestige and 


result each 


dav more and vyreater things. so that Trom now on the dream 
of those in all the societies that have seen in the days ahead a 
creat and united engineering profession, would come one step 
nearer realizatior 
WELCOME OF MECHANICAL ENGINEERS 
Dr. Ira N. Hollis, speaking tor The American Society of 
Mechanieal Engineers, said that the union of the Founder So 


cieties had come at a time 


when e\ every woman's 
heart 1s moved at the danger betore our country VV ¢ ld be 
nothing else but brothers whether we were togé er 1 this 
building or not; but we are now thrown so much nearer to 
vether that we can make ourselves more etfective 1 the se ee 
of our country by being under the same root! 


He emphasized the responsibility of the engineer for the 
dustrial order of the twentieth 


century, and pointed 


is his task to help make the world safe for democracy even as 
his instrumentalities are now adding to the horror of the great 
war. 


He 


panions in the work that we shall jointly give our 


weleomed the Civil Engineers as brothers and as com 


country 


WELCOME OF MINING ENGINEERS 


Dr. Rossiter W. Raymond, representing the American Insti- 
tute of Mining Engineers, said that it was with personal as 
well as with representative pleasure that he, in the name of the 
American Institute of Mining Engineers, resigned the title of 
senior of the Founder Societies to the great and famous organ- 
ization of the American Society of Civil Engineers. 
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Dr. Raymond spoke in his happiest vein and showed how the 
Civil Engineers, plus the Mechanical Engineers, plus the Elec 
trical Engineers, made the Mining Engineers, and the work of 
the Mining Engineers gave to each of the other branches its 
greatest opportunity for displaying its capacity 

Mr. William L. 


Institute of 


Saunders, Past-President of the American 


Mining Engineers, speaking “at large,” as the 


Chairman put it, expressed the view that the occasion cele 


brated not merely a physical union but a spiritual uniting of 


forces tor participation in eivie affairs 


Pegram, President of the Society 


responded on behall of the me telant 
He ay 


service 


erred that the Society moved to the omt house because 


to our tellow-men, the interests of engineers and of the 
membership demanded it. 


bes n 


SO In! 


The public, in his opinion, had not 
work of the engineer, 


niormed on the til it is 
ormed can e! 
In the e] 


opportunity tor placing the 


Dr. George |} 


neers expect the reeognition the 
oser cooperation of the tour great societies he saw an 
enyinee!l nightly betore the publi 


“Wain responded to the 


ome 
on behalf of the members of the American Societ Civil 
Ei fPineers resident o itside ol New York It was his opinior 
that the society should have been in the union house before. 
and that it was there now in order that it might pull together 
With the other societies In his opinion engineering organiza 
tions had eretotore eontined themselves to two « ir impor 
tant }? poses That they - ould lorward ney Ae tried te 
advance engineering knowledge and to erect high standards for 
of mak ng the engineer elt as a member « e community 
ana \ I 1 Ss bv wir ~ ‘ es 
for the a idual member 


ihe S ker ot The American Society of Meehan il | nei 
nee! ! oO he evening of Deeember 5, attempted a radieal 
departure trom the two held at previous an! ial meetings It 
was It necessary to plan tor S00, and to provide tor the 
man wlab nad imtercourse was decided to dis 
Derise \ nh «el rs \rrangements had been made for an il 


John Rh 


President 


that eountry together Wit! Past 


> , . 
Preside Brashear and Swaseyv, ana hie 


Auditorium of the 


Was secured tor this teature 


assembling the members and cuests before 


conducting them to the assembly rooms on the fifth floor. Thx 


features of the latter part of the smoker, when the partici 


pants were required to remain on their feet, were unfurl 


Ol a service flag 


showing the then 433 of the membership in 


active service tor the Government, an auction of eight posters 
of past-presidents, the secretary, the honorary secretary and 
the treasurer, and the serving of refreshments. A combination 


march and snake dance was provided for getting the 750 or 
more who participated from the auditorium to the fifth floor, 
and as members and guests filed into the fifth floor rooms they 
were given a special box containing cigars and cigarettes and 
a card inviting contributions for smokes for the engineer regi 
ments abroad. Altogether, including the money obtained from 
auctioning the posters, $313.86 was raised for this purpose. 
The idea of providing a maximum opportunity for mixing by 
omitting the chairs appears to have been eminently suecessful. 


W. W. Macon. 
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Annual Meeting Excursions 


Although conditions due to the war badly handicapped the 
Excursion Committee this year in arranging trips for the visit 
Annual Meeting, yet four de 


ing members and guests at the 
hghtful trips were taken. 

On Wednesday afternoon, December 5, a small party visited 
the Montgomery Ward Company’s mail-order plant in Brook 


lyn and found much of interest. there. 


ladies took a sightseel 


On Thursday afternoon a party ot 


trip through downtown New York Another party visited the 
Samuel L. Moore’s Sons Corporation shipbuildin plant at 
Klizabethport, N. J.; this plant has been rebuilt and enlarged 
to take care of the inereased demand for shipping ar had 
ships in various stages of completion on the w 

On Friday atternool the society was ( er ‘ ) " 


rection by the New York Department of Correction for a trip 


around Manhattan Island rhis trip was participated in DS 
about 100 members and iests and Was a most ¢ oO Die occa 
$101 Mr. Colwell’s first-hand account of the trip is appende 
lo H. Ni s 
‘(ha rman fF ur? nf mm é 
BOAT EXCURSION 

\r exceptiona exXcurslor around Manhattar Islay a ana 
through the bridges was provided tor the members and their 
guests at the Annual Meeting \s some of the part 


expressed 
he trip “* showed New York by daylight, twilight and dark.” 
Throug! the 
New 
disposal of the Society for this interesting and well-attended 
trip. <A 

+ ] 


and a bounteous supply ot lunch, lett the eit dock, East 26th 


eourtesyv of the 


Department of Correction of 


the City of York, a large and comfortable was at the 


poat 


congenial party, ineluding quit 


Street, about 1:30 p.m The day was idea 
Atter passing under all the bridges, fifteen in number, dur 
Hudson 


little larger and brighter than Dr. Brashear’ 


ing daylight, the River was reached under a full red 


setting sun, a 


but the Doctor’s was a elose second 


The good boat Correction, with Captain Parkerson in con 
mand, steamed up the East River, passing under the Queens 
borough Bridge and through Hell Gate Rapids, and ap 
proached the new bridge and viaduct of the New York Co 
necting Railwa slowly so that all had a fine view of that 

agi cent and mass VE engineering masterpiece 1 he 
Captain turned the boat around directly under t) bridg 
which gave ar opportunity to see the steel span direct y over 
head, then proceeded south and went through the upper part 
ot Hell Gate, to the west arm, and was short blowing tour 
long blasts tor the Harlem River Bridge to ope: The eity 
lag, blue, white and ellow, at tne pow ot the f } 
vas ea i’ wand as the drawbridges, elevel nm number, 


open in tur Washington Bridge and Hig! 
Bridge allow clearance and were not opened 


At High 


Bridge, which is one of the most artistic bridges 
n the world, the tide was running strong and Captain Parke 
son did some nice maneuvering to take his boat betwe« 


piers that support the arches, there being very little 

Many points of interest were passed including Blackwell's, 
Ward's and Randall’s Islands where many city 
are located. Many large power and large manufacturing 
plants, the Speedway used exclusively for trotting horses, New 
York University with the imposing Hall of Fame and Library 
located on a prominent elevation, were all passed in tur 
lhere were some shipyards “ doing their bit,” and last but not 
least the Ship Canal, which required skill to navigate a lar 
boat like the Correction on account of the strong current and 
the crooked and narrow channel. 

Going south on the Hudson River, the old familiar points 
were in view—Riverside Drive, Trinity Cemetery, 129th Street 
Viaduct, Grant’s Tomb, the Soldiers’ and Sailors’ Monument 
as well as the Palisades and the large manufacturing plants on 
the Jersey shore, also some of our own and the Allies’ grim 
fighters and cruisers in the river looking real business-like. 

James V. V. COLWELL. 


eu i | 


institutions 








AMONG 


 OLLOWING the 
Thursday morning, 


Meeting, ther 


THE 
Meeting of the 


December 6, ol 
Audit 


, 
Business 


Society on 
the 38th Annual 


was held in the orium of the En- 


gineering Societies Building a “ Sections Session,” presided 
er by Mr. D. Robert Yarnall, Chairman ot the Committee on 
Se s, and devoted to three-minute reports by those dele 
gat rom the Sections present. ‘The reports, whieh are here 
} ish ‘ preceded by a statement from Mr. Yarnall of 
t ( Trie ts nit aspirations ot the Committee or mer 

t As each delegate was making his report, a slide was 
screen oe the history o e grow yf s 

te) Del es were 10 attendances om Atlanta. Balti 
im, Boston. Buffalo, ¢ Cineinna Con 

Keri Indianapol M é \Linneso New 

N Yi P é & St. | Sa 


Mr. Yarnal 


4" ’Uh sig ii events this veal \ ) 
So ‘ a i ‘ ‘ i es 
Lie eclLlons as arkea daeveiopments His a VITV. 


aws, after two years’ study by the Commit- 


i reword | \ 


¢ Oo julrements of the Sections and with due regard 
the suggestions and comments made at the Sections Conter 
916, were approved by the Council and are now ir 

effe lhe By-Laws were developed with the idea of granting 


all possible autonomy to individual Sections, and hence merely 


which to build Section activities. These 


a skeleton on 
' \ 
I} Laws ere printed Tue Jou , in \ embe O16, 


and have been distributed to the Sections’ officers as well 


Second, a session of the Annual Meeting was for the first 


time this year given over to the discussion of Sections prob- 


lems, thus recognizing the prominent place the Sections move- 
ment has in Society affairs. Delegates to this meeting were 


officially appointed by the Sections and the expense to the 
meeting paid by the Society. 

Third, a most important development of the year has been 
the first State Section—the 
its five Branches at Bridgeport, Hartford, Meri 
Th 


necticut Section, Mr. H. B. Sargent, will report further con 


the establishment of Connecticut 


Sectior witn 


li, Wi 


den, New Haven and Waterbury. president of the Con 


Our Sections Committee 


lo not 


cerning this interesting development. 


would insert a word of 


nere 


caution that we 


encourave 


he tormation ot other State Seetions until t . f Pris 


thoroughly tried out. 


Fourth, is the innovation of holding meetings of the Com 


mittee on Sections in the various cities where Sections have 


been established. During the autumn, members of the com 


mittee have visited in turn Bridgeport, St. Louis, Milwaukee, 


Chicago, Detroit and Philadelphia. All of the members of the 
committee have been present at these meetings with the excep- 


tion of Mr. E. 


Officers’ Reserve Corps. 


H. Whitlock who is now a major in the Engineer 


Sections’ WorK MANIFOLD IN Pu 


ASSES 


The phases of the Sections’ work are manifold. In each 
center in which Sections are established opportunities for 
service arise at every turn. The new Sections’ By-Laws govern 


the activities of each Section only to the extent of insuring 


that its procedure is in conformity with the Constitution of 





LOCAL SECTIONS 


Lhe Sock Ly : they leave the Section free to carry oO it the details 


Oot its coope rative work with other societies sect ns and W th 
the local engineering organizations and the pub 

In addition to the short three-minute reports a Will be 
wiven today, at SD sb ons Sesslo ( t 
personal conta e Counell and t | 
tul ( i I ‘ emst es Wit Lhe } I sod sa 

ae wt ar its Sec At D ! \ I Ne) 4 


‘ } , , 
rates hie Ww ( ll I nd | thus 
iff y y y Y 7 ( ‘ TT “~ 
=, i i?) 
come acquainted he sp : é 
mit These rie i I 
) eerTs epres : ~ t 
the I a ( © ’ nt 
n ¢ , 
ra 
Se s ( ? : 
1 I r ‘ T t 
ul by Those pres T Y y 
1? ~ { 
Ss ‘ ‘ \ Meetir the ¢ ’ ‘ 


burg and Rautenst: . re ¢ re r 
the painstaking ¢ or they ave devotee 

During the vear e establishment o ‘ ¢ Sections 
has been approved: Baltimore, Erie, Connecticut and Ontario, 
Canada. The latter is the first Section to be established outside 
the domain of the United States: its headquarters are at 
loronto, and its territory embraces the larger portior the 
Pro ce ot Ont ‘ 

We have prepared a lew charts exhibditing slide here oO 
illustrate certain phases of Sections development. The first of 
these shows that meetings of the Soci ire alread irl 1] 
distributed over the country, and | 0 di r . * 
last vear over 150 meetings have bee d by these S« ns 
At practically every one of these points the A.S.M.E. Section 
cooperates closely with the local eng ering societ ib 
It is felt at this spirit of coOperation in these loca/ities is one 
of the strongest elements tor good wor ( vhich the Seetions 
are responsible and it is not improbab , the 
mueén prophesied combination of he nationa rines ! 
eties may be ¢ ffeeted But of course the la ‘ yt 
come within the scope of the Sections’ work. We do, } ever, 
wish to urge all Sections to cultivate the fine spirit of « pera 


tion which is already manifest at so many points 

In the last few years there has been a wonderful increase in 
the members of the 
hold 


responsible for this crowth, it is noticeable that the Sections 


number of those enrolled as Society. 


Whereas the Committee on Sections does not that it is 
movement was started just two years prior to the upward 
trend of the membership curve. There is no doubt that wide- 
spread holding of meetings throughout the country will encour- 
age those at distant points to come into the ranks. 
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bia eae ill > 
SECTIONS AND THE JO Reports by Delegates 
ihe Sections Commuttee 1s desirous of having the Sections Mr. Poore (Atlant The it ence of the At 
contribute their share to the upbuilding of 1 JOURNA ' — lt rougl ‘ 
’ «it pe 
thi i” the d eiopment ot hich-gra papers ané iiso to 
‘ i (ff 
accept ‘ hare « responsibility r the r ech-needed devel \\ 
OT ( ort i was a er he Sections 


Conterence on Tuesday afternoon. Wit t! ! t} re t if 


menace that the ndividual Sections appoint ! e on 
1 I r y = eit th ? L Wwe , 
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wi 
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2 & 
Xe ‘ y 
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thy , neo ] este Mr WV te \ t 
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| ‘ 7 } ’ er apt ’ ? ' ~ we I 
t) ~ { { ? ) i ) ‘ = ‘ , 


( 
~ t t . L 
rac si nm exe om! dad « sider ( ‘ ( ¢ ESE l 
= : r 
) r eas he embership e Sx ety Sect ( ) i ‘ his ‘ 
{ ~ f if } 
4 i’ \\ sucrose a ( I il 5 . . 
( | 
t} 
\ y g i \ 
memb I nerease ¢ D per cer 
pome > [ ever De re 1 Ss. Dut re \l kK B rha I RB Q k 
aoubt S \ iC eould he | ed upor 1 


) er I pres ‘ 
v1 
pp rtune or s l VY is evidenced Dy the I t tha t 
(}t) D ~ ( I? ‘ 
heer rece j ee Jar \ ) 7 mecha | vil 7 o ‘ 
\ ’ 
S e eT r r e 4) ‘ ¥ 
. t VW + 
I iré thie \ r ii¢ r ce! 
, » tl ‘ t ’ 
reside t{ ) ( I 4 Ss term ot o é has visite pra ning ' t 
every Section of the Society and has done much t jure for our territory Ir 
4 { ' ‘ . . . ’ . member present pledged ‘ 
reate enthusilasn or the sSectio movement all aiong the line ” 
y ear 


Our Committee feels under great obligation to him for his con 
structive suggestions and his timely counsel. In our journeys bership will be active and permanent. We have 
among the Sections we have felt the impress of the ideals of forty per cent of our membership at the meet 


professional and national service, and engineering democracy, 
: . ; oes Mr. S t.KWEAT : (Bos The aim of the Fost: 

which he has driven home. We are very glad to have him wit} M aa wae Boston ) Phe aim of I ( 
tod 1] : Tih. . 3 mittee is First. to make the Section meetir of maxir vi 

us av > } re ¢ , t : a 9A ) NP”. . 

is today to tell you personally of his conception of our § neering interest and value to the local members: second. to 


tions and the opportu ities which are theirs. promote icquaintance and mutual regard among then ; third, to 
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safeguard the Society from commercialism and to prevent control 
by any interest or group of interests, and fourth, to 
stant considerable number of sub-committeemen, so 
that there shall be true succession in office of able men well fitted 
for the duties involved. 


have in con 
training a 


For carrying out these four aims we have endeavored to make 


the meetings successful by having addresses on the vital ques- 
tions of the present times, given by men eminent in their lines 
and with direct recent experience. The engineering features of 


the great war are legitimate questions of this kind, and for our 
first meeting this year on Trench and Modern 
Warfare we were fortunate enough to secure Lieut. Andre 
French Army, detailed for 
ment At this event, the 
played, and the 


Fighting Land 
Morize, 


of the Harvard 


instructing the 
and 
guests were prominent 


Regi- 
French were dis 
officers The meet 
ing was preceded by a buffet supper and from 175 to 200 were 
present 


colors 


American 


army 


For the second meeting on Aeroplane and Air Fighting, the 
same general plan was followed with Lieutenant-Colonel Rees, 
of the British Royal Flying Corps, for the speaker. We used 
the British and American colors in this case, and made an effort 
to give some formality to the affair. There were probably 225 
present. 

The third meeting on Shipbuilding was even more successful 


than the preceding two from a technical standpoint. Mr. E. H. 
Ewertz, General Superintendent of the new Destroyer plant now 
nearing completion at and Mr. H. G. 
Smith, Manager of the Fore River 
Shipbuilding Company, made addresses which were enjoyable and 
instructive. 


Squantum, 
and 


near Boston, 
Vice-President General 
President Hollis presided, and we were further hon- 
iving President-elect Main as our guest. 

In all of effort 
in advance usually there is no 
the subjects being of special interest to every 
begin at 7.30 and adjourn 10.50, the 
being at 6.15 


ored by | 


these meetings some has been made to plan 


lack of it, 
Usually we 
luncheon or 


for the discussion, but 
one, 


before dinner 


To meet the requirement for the extension of 


have reached the conclusion that 


acquaintance, we 
if members and guests on meet- 


ing nights come direct to dinner from their offices and plants, 
much time is saved, their attendance is secured, and the hour 
or two so spent promotes the object sought. We are endeavor 


ing to cultivate more cordiality at these lunches and dinners. so 
that by the time cigars are lighted every one has been repaid for 
coming and all are ready for the meeting. Because the 
really stands for the Society to ninety-five per cent of the mem- 
bers, should be emphasize 
its influence and activities, and the social 
neglected. 


Section 


everything possible done to and 


strengthen 
not be 


side should 


Coming 
belief is 


now to the our 
that number should be 
the aim, and even further than this, that the Society has a posi- 
tive function to perform (but not a 


delicate question of internal 
the greatest good to the greatest 


polities, 


mission) in maintaining the 
strictest standards possible of the ethics of engineering. untainted 
by commercialism. As this is a direct reflex usually of the per- 
sonality of each Executive Committee, we desire as representative 
and broad-gage members as can be secured. In these days of 
large readjustments and shifting of capital and labor, national- 
izing of industries, mobilizing of effort, saving of resources, etc., 
the Society has the opportunity of its existence, if it will but 
seize it, and each Section must take advantage of its local oppor- 


tunities. 


The appointment of three sub-committees of three members each 
on Papers, Sociability and Membership, and Research gives nine 
men who assist the Executive Committee, and who are possible 
nominees for the ensuing year. 
over old 


In this way we avoid carrying 
Executive Committee. All the sections 
should be run with the same system and careful planning as any 
business, avoiding one-man rule, and with an eye solely to the 
enlargement of the usefulness of the Society to the community 
and to its members. 


members of the 


We make it a point to encourage sugges- 
tions and criticisms, and in every way to enlist coiperation, and 


these three sub-committees are in line with this intent. We also 
provide combination meetings with other societies. and have 
an annual banquet. 

In conclusion, while we do not claim the solution of all the 


problems which have tried the skill and patience of our prede- 
cessors, we believe their experience has been of value by indi- 


eating, at last. various things to avoid. and we shall endeavor 
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to hand over to our successors a Section somewhat 
“ause of our connection with it. 


improved be- 


Mr. 


Local 


CARDULLO (Buffalo): Some 
Section of the A. S. M. E. in 
started the 
bership of 


five or six ago the 
Buffalo got and 
The Society has a mem- 
rapidly. It 


Sections of the 


years 
together 
suffalo ingineering Society. 
several and is increasing 
The 
societies are affiliated 
through the 


hundred very 


holds a meeting every Local various 
with it, and our activities are 
Buffalo Engineering So- 
ciety, each local section being responsible for certain meetings of 
The A. S. M. E. 
year and the other local sections for a similar number. 
I tind that Local 


Section of the Section shows a 


week. 
engineering 


carried out medium of the 


the Society. Section is responsible for four 


meetings a 


the greatest difeulty in the work of ou 


A. S. M. E. is in the fact that the 


disposition to elect as officers the busy managers of the biggest 


corporations in Buffalo, and in this way the younger men are 
rather left out of the game, and I think we are missing a good 
deal from the fact that we have not put the younger fellows into 


the places where they can bear the burden of the day 
The Buffalo Engineering Society 


are doing for 


is doing more for us than we 


ourselves, but in a way we feel that we are re 


sponsible for that, and as loyal and earnest members of the Buf 
falo Engineering Society we are doing a great deal for the com 
munity 

Mr. ENGLE (Chicago) We held four general meetings, as 
usual, in 1917. They were informal, and were attended by from 


100 to 180. 
Recently we have taken up the 
Western Society of 


matter of with the 


cooperating 


engineers 


Mr. LANGEN (Cincinnati) We are affiliated with the 


elec 
trical engineers and also the civil engineers, and we jointly elect 
a chairman, this otfheer usually changing about between the 
electrical and mechanical engineers each year. We aim to have 
eight good interesting papers each year We have done this for 
the last two years. and the attendance of the meetings has in 


creased considerably The Chairman and Executive Committee 
of the Board meet once a week for a luncheon We have no 
Papers Committee as the Chairman and Secretary of the Ses 
tion take care of this We invite the older students of the 
University of Cincinnati to hear specially interesting papers. Our 
membership is increasing and we have enough application to 
increase it to from 111 to 150 this year. Twelve of ow en 
have gone into the army in the last sixty days 

Mr. SARGENT (Connecticut) The Connecticut Sect is so 
young it has not much of a record back of it. except t reeord 
of the New Haven Section, now classed as the New Haven 
Branch of the Connecticut Section. The Section as organized 
consists of branches in Bridgeport, Hartford, Meriden, New Ha 


ven and Waterbury. It has held only one formal meeting 

We have been very generous, as we think we should be, in 
inviting those who are interested to come in, whethe: they are 
members or not, and some of them become members or appli 
cants for membership in the Society. 

The organization of the Connecticut Section began wit! in en 


deavor on the Meriden to 
and get that 
ripened into a belief that the members ought to have som: 
nition on the part of the Society. We met and devised a skeleton 
plan which the Committee on Sections approved ilted 


part of the engineers in have a 


social intercourse acquainted, and acquaintance 


vo 
recog 


and that res 


in a kind of automatic organization, whereby, there being five 
proposed branches, the several Chairmen of these Branches should 
constitute the Executive Committee of the Section, and under 


that 
We met under the auspices of the New Haven Branch at our 
last meeting. We will hold other meetings in different parts of 
the State, New Haven, Hartford, Bridgeport, Wate 
bury or Meriden, and the meeting will then be under the auspices 
of that Branch. We are trying to work out our organization to 
make it a sort of home-rule government within certain limits 


scheme we are now running. 


either in 


Mr. Suerwoop (Erie): I want to speak first about having 
notices issued by the Sections sent to the Chairmen and Secre 
other Sections, so that we see what means are 


taken to induce the men to come to the Sections meetings in the 


taries of may 
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various the 
other Sections, 
the 


parts of 
of meetings by 
have deferred 
taries on our 

Our Section 
are 


country. | far received no 


frank to say 


have so 
and I 
names of 


notice 
that 1! 


and ss 


am 
putting 
list. 


other chairmen cre 


is less than a year old, and as a consequence, we 


not very strong yet, but we are gaining str ngth through co 


Northwestern Penn 


good meetings 


bperating with the Society 


that 


of Engineers of 


sylvania, and on account we are having fairly 


An effort to increase the membership wil] be made, as at the 
present time we have only about twenty-six members 

Mr. WALLACE (Indianapolis) The keynote of t Indianapolis 
Section has been cooperation We have coiperated w tl 
Indiana Mechani Societ it it nnus ting u 
le} tinent of the program on o1 

The Indianapolis Section has been inst: imenta nb organizing 
the Indianapolis Engineers’ Club. which is a « earing house for 
all of the engineers in the city Through the Club we fostered 
Indiana that has gone into the services 


Mr. Waitt 


bers four 


(M 


activities 


WHUKECE ) 


We have about or hundred mer 


can best be illustrated by saving that we 
have appointed a 


it M ikes 


committee of twelve to draw up 


vhich they select engine: 
ice We have arranged for a meeting this month at 


will have a symposium on 


forgings, six 
plant in 


and a visit to 
west of Pittsburgh Wi 


speakers 
ope ration 


g something in research 


Mr. Brink (Minnesota) Our Section ha il ne hur 

jred me ‘ I think it is a mistake to have a Section ¢ take 
tut s t s hard t get rhe toget 

at our meetings, although we have meetings alter it it St 

Paul and Minneapolis. and occasionally. once ear or so, we 

meet Il) t We are trying to perform social work and also 

work eresting papers. The Section this year has set out t 


get the A. S. M. J] Boiler Code adopted in Minnesota 
Mr. Hurson (Ne Orleans Pract f I 
done rat vith the Louisiar Engines g Soci I t 
So ent i! ‘ ‘ W he 
I s 


meetings in the re f the Li 
Siang Ilingir gy Nk et » that for i pr t | ‘ 
tl vere extra eetings of that Societ One of those eting 
was ve! successfully held about the time this country entered 
the wa i as the result of a paper Preparedness the Lou 


ana Engineering Society made 





e fur if the engineer la S 
ana, W n entr f their capabilit 
rh ir it wa irranged that w WW © YT nsit for one 
meeting in the ring and or eet n tl f inder t) 
4 ‘ f the lisiana Engineering Socic | f ite if 
that t 4 Ve have r Sil s t ting - { it I l ines 
affa ‘ rate fr those of the Louisiana Engineering Si 
i f technical affairs are consolidated with it 


\l P LI Ni Yor Our «se 


with scientific has consisted in our 


societies 


_ 


men particular society to meet 
of our meetings, where we had a paper which we thought 
particularly interesting to 


the 


the members 
hand 


and al 


their 


societies on other have invited us to 
| have 
open to the members of the 
found 


sections 


meetings 


under like circumstances understood that the meet 


ings of each society are other 


societies 
but further than that we have 


New York the 


unwieldly 


not it advisable to go as 
vet because in 
become 

We 


Fet-togetl 


are so large the meetings 


rather combine 
the 


down 


where you two or more 


much in last 
t. trving to break 


in New York among peopl 


have emphasized very the 


whicl 


year or two 
the It 


not 


igidity 
exists each other 
buffet sup 
meetings have been used successfully 


who do know 


dinners 


before the 


Soci ind and dinner dances and littl 


p 
just 


Mr. Mupp (Philadelphia ) 
tion idea in Philadelphia very nearly the same as the other Sec 
tions we have heard from. All the Branches of the National Engi 
neering Societies have headquarters in the Philadelphia 
Club Last had to raise a 


We have the coiperation and affilia 


Engi 


neers’ summer we large amount of 
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money to enlarge our auditorium the members of the 


and 
succeeded = in 
Wi 
Club 
ing. 


raising S32.000 


opened the year with a int meeting with the Engineers 


was The War in Its 


O00 present. and prol 


and the 


We had about 


subject Relation to Shipbuild 
ly 


represented the A. S. M. E Several of our ipe re pub 
lished in The JOURNAI ist ear, and arrangement have been 
started to publish three of them this year | remainder of 
the | publishe e J f the Eng ers 
( 

Mre Bt AME (P le g ‘ g Soci ; 
AS M.I I yg ‘! 
t 1.S.M.] t v ‘ 
Eng y S } 

taking ca I Z £ £ t 

ul ( |’ t t y 
nder the leadership of a 1 ‘ f secti th t hold 
1eetings » that ‘ i i ree meeting i ‘ it r 

dquart | t tl ting rt 
gil ng s t I irt i 
by the liberalit f a local membe Vho 18 also a me I tl 
A.S.M.I lant e! ited t 
nucleus of a very good librat ve feel especia ed t 
t A.S.M.1 i ga these ! for th 
grow of eal work 

Wi flicers i I nd ‘ 

thor d t! ‘ ! ind zg s L 

S Our mer ~ ! y I \ T¢ t 

tv isa le fact in P idence in helping along t k of 
t {; I nt M ou members are it the ‘ ind 
the e working in conne« nh with war committees on various 
} ] f work I ar i member of tl New England Committee 
m the subject of intensified industrial training, the importance 
f wv ! is bes emphasized today 

\I RAD St. ] The St. Lou S | t 

re member We are holding regular onthly meetings 

il nat always followed by a paper or an address on 

an engineering subject We are affiliated with the Engineers’ 

( t \ ciat engineering S ties 

t natior 

:. & ( be [ i ( ] Dut f Ci 

tain ; t g Vidua ent ul Se I f 
A.S.M.] 

If the Sectior to be the backbons t Ss et e best 
vay hat tl Soci ea stiffen that ba ne Ss to se em 
ber ot he ¢ i 1 to visit the n bers | t section 

] ite tl r interest in tl sector yor} Oy tw or 
hree f the Sect s can ge n toue with headgq ers 
nd tl next best thing is to bring head irters in touch witl 

‘ el ers of ft) Soc t in ft r vari s localities 

Mr. Detany (San Fra sco The San Francisco Section 


formed in 1910, is one of the oldest Sections in the Societys We 
have had one good meeting this vear, for which we have to thank 
President Hollis We invited the other sections of the va is 
Societies to join with us, and they were quite enthusiast in 
their responses The meeting was very successful. and several 
members of the other Societies complimented us afterw 


the holding of this 


the other 


joint meeting, and expressed the hops hat 


societies would do the same thing later. 


We have had a good deal of difficulty in see 


i iring papers Wwe 
started | trying to secure papers correspondence, and since 
then we have appointed a Papers Committee. and expect 

ilts fr that committee's work We also have appointed a 
Research Committee, and during the present week there was to 
be a meeting of our Executive Committee with both the Papers 


Committee the 


progress is being mads 


and Research Committee, to find out 


just what 


The 
establish a 


cooperation 


Worcester Section of 

means for 
the members of 
who are engaged in 
established 


our 


the 
engineering 


Mr. FAIRFIELD ( Worcester) 
A.S.M.E 7 


acquaintance 


vas formed te 


and between local 
the 


have 


the 


Society and non-members 


We 


and 


industrial 
with the 
Worces 


our 
firms. 


also 


relations 
the 


very close 
students of 


ter Polytechnic 


alumni 


local engineering college, 


Institute 
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> . . ° yond presen computation, but lightly VOrTKe6 10 vecause of 1€ 
Reports of Section Meetings yond present computation, but lightly worked now beca 


normous cost of transportation, that could be reached in an hour 


ATLANTA by the use of aireraft 
The society ld another meeting on December 12, at which | \ 
Vorember The first meeting of the current fiseal year wa Parkhurst. Mem.Am.Soec.M.E., spoke on The Mobilization of | 
I l at the Hotel Ansley The members were entertained at sup A fuller ac nt of this meeting will be given in the wing 
I t w chairman, Osear Elsas, Mem.Am.Soc.M.E., after ssue of THe JOURNA 
which Professor J. S. Coon delivered an interesting address on th Louris J. For 
subject of Aviation with Relation to the Wat Following this rou issistant to Section Secretary 
tine business matters were discussed and 1 st encouraging opinions 
\ I 1 regarding the remainder o he s ~ It was de 
cided to hold meetings monthly and to have presented at en meet CHICAGO 
ing « ; . er or an address n appropriate subiect 
Crem P. Poor November 16. P _ 
( ne ‘ ‘ ‘e e 
~ “ ry 
S 1) H ‘ 
{ 1] ‘ 
BOSTON 
| | P K ( | MI 
| 1 ‘ \ |’ ¢ G \ 
R ~ ( Mr. E. H. I ( . 
I) ’ It ‘ 
( , \ : 
( 4 fh if 
‘ \I 
a i? i 
} ; 
i 
1918 , 
Mr. & R I) f 
f fo ys 
\ \M I T e the 
f , f M , J M Am.Soc.M.1 
} f H , . = C 
} ; tod } Ir a ” 
ted i 1 g 
W.G.s VEAT te Se eng 
Altoget! { eve y Ll gre g 
the most enth ( ' 
BUFFALO Secti 
\ ' 
Voveml fi At the second general meeting of the Engineering 


ing Society of Buffalo, and its affiliated sections, Dr. C. H. Norton 
Mem.Am.Soc.M.EF., gave a talk on the Modern Cylindrical Grind- 
ing Machine br. Norton illustrated his lecture and cited many 
interesting points in the design of grinding machinery 


I H. art gineer for Lupfer & Remick, Civil Engineers, November 13 Pulver i 4 , | 
spoke on the hieet of Electricity on the Parge Canal. at the No- of an address | H. G. Bar rst. Me 4m.S M1 





vember 21 meeting of the society Mr. Hart pictured a barge canal meeting of the Section with t engineers’ Society of N 
electri y operated by a push-button type of boat, and predicted Pennsvivania The meeting was opened } Mre Ss I l’r 
that these boats would be run on the canal eight months of the of the Engineers’ Societ of Nort estern Pent it Che 
year. Tl | would relieve railroads of bulk freight and giv: speaker of the evening gave a most interesting a , =o slew 
them greate ypportunity for development in carrying other lines opments in the ‘ ‘ is ( 
At meeting of the Automotive Section of the society, on De M. E.S Von 
cember 6, G. Douglass Wardrop, Editor of the Aerial Age, talked Rents Becretas 
( Ler ! Unele Sam’s Infant Industr | lustrated his 
s ect \ intern slides and sever reels of lms 
Quoting Mr. Wardrop INDIANAPOLIS 
A wedge wi soon be driven through the lines of the German 
armies I I believe that the point of that wedge of liberty will be Vo ( lL. O. A - r ge ul t aus 
the ae ine pices e Bure f co if he [ ed Stat ( 
Young men in Buffalo will have the satisfaction of knowing gave an iis ted ‘ Mr. At rong 1s end 
that on many of those planes the name of Buffalo will be stamped ilate interest and enthu m for all effort f the Gover ent 
O , n tl inl \ tl Hi v 
he aeroplar the greatest factor we have now for the ad- Much appre te i ct 8 Ca t W 


ent of civilization. It is the wedge-point of liberty. Buffalo iustrated I 
the leading aviation center in this country In a short time At the ame meeting Captain Brow1 1 i ] I 
t greatest single aviation center in the world. But you gave a short talk pertaining to | experiences in the trenches in 


Buffalo people will have to work hard indeed if you want to keep France. Captain Brown is back in this country o1 ( eave 


that supremacy Detroit has got the automobile industry practi- and I here is the res ting ollcel or tl Car | (; 

cally to herself, and she is trying to do the same with aviation. ment in the city of Indianapoli 

Detroit now stands second, and is rapidly increasing her impor- Captain Reeves, of the United States Army, also gave a very 

tance as a producing center for aeroplanes and their parts.” interesting talk concerning the qualifications required by young n 
Among the interesting applications of the aeroplane Mr. Ward for the aviation servic Captain Reeves is the ng 


rop showed the picture of a Montana ranchman using an aero officer for the Aviation Section of the United States Army IIe 
plane to round up his eattle He flies over his wide plains and was for many years professor of economics at the 1 ( itv of 
drops a smoke bomb when he finds the straying herds. The cow- Michigan at Ann Arbor 

boys note the fall of the bomb and hurry to the spot. He showed L. W. WALLACE, 


pictures of inaccessible mining districts, wealthy in resources be Section Correspondent 
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exempt them from the national draft, many more men will 
now probably stay in the institutions and complete their 
courses. 

On account of the loss of professors in the various colleges a 
great many courses have been eliminated from the college ecur- 
ricula entirely and outdoor drills substituted. While the kind 
of training varies in the different colleges, nearly every college 
devotes part of the time to military training. Reports from a 
few of the colleges in this connection follow: 

At Columbia University a complete submarine has been in- 
stalled in the laboratory and the students are instructed in the 
testing of motors, engines, ete. In Cambridge are the aviation 
school and the only naval school of its kind in the country. 
At Ohio State University there is an aviation school. At 
Stevens Institute of Technology military drills are required 
two days a week; Stevens has received an assignment of guns 
and the students receive instructions in the manual of arms. 
While it has been a regular requirement at the University of 
Washington since 1909 that strict military training is required 
for two years, this training has now been made more severe 
and students receive instructions under the supervision of U. S. 
Army officers and have three drill parades a week. Yale Uni 
versity has thirty horses which are utilized in the artillery 
training the students are receiving. 

F. R. Hurron, Chairman, 


Committee on Student Branches 


Student Branch Meetings 


Some of the Student Branch Reports are unavoidably held over 
on account of lack of space, but will be published in the February 
issue.) 


ARMOUR INSTITUTE OF TECHNOLOGY 
Vovember 27. One of the main objects of the Branch this sea 
son is to have short talks given by three or four members of the 
Society, on some technical subject At the last meeting K. A. Tay 
lor spoke on the construction, assembling and testing of different 
types of Fairbanks-Morse Gas Engines. Mr. Rehfelt discussed th: 
modern dispensing machine, such as the type used in the automati 
restaurant. Mr. Wutheimer spoke on the design, remodeling, pro 
ess of construction, and routing through the shops of different 
types of valves as used on gasoline motors, as made by the Ameri 
can Car & Foundry Company. 

The officers of the Branch for the coming year are as follows 
President, D. A. Taylor; vice-president, J. A. Keeth; secretar) 
V. A. Kerr: treasurer, H. Anderson. 

The Armour Institute of Technology has discontinued athletics 
this year, although it strongly advises its students to make use of 
the gymnasium to keep themselves fit for Government service, and 
has made it compulsory that the freshmen and sophomores tak: 
military training one afternoon a week. The training is left 
optional to the junior and senior classes, but a large majority of 
both upper classes are drilling. 

Under the instruction of Professor Libby and Professor Pebbles. 
1 class of marine engineers is now meeting four times a week. 

V. A. KERR, 
Branch Secretary 


UNIVERSITY OF CINCINNATI 


October 19. The spirit and ardor shown at the first meeting of 
the season gave every indication that the Branch would be very 
active this year. An entertainment and membership committee, 
along with a new publicity man, were appointed. An orchestra and 
several good speakers was the program offered for the evening. 
Among other visitors several of the alumni of the Engineering Col- 
lege, along with a few professors, were present. J. B. Stanwood, 
Mem.Am.Soc.M.E., gave a very interesting talk on The Power to 
Visualize Objects of Study. He suggested that engineering prob- 
lems be solved, as far as possible, by means of a rational reasoning 
process rather than by the use of handbook rules and formule. Mr. 
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Stanwood solved several problems dealing with the valve motion of 
the simple slide-valve engine to illustrate his remarks. Professors 
Jenkins and Joerger also addressed the students and strongly advo 
cated Mr. Stanwood’s ideas. 

At the second meeting of the Branch on November 23, Wm. A. 
Greaves, of the Greaves-Klusman Tool Company, Cincinnati, 
spoke of his engineering experiences. The talk presented many in 
teresting problems such as the repairing of very large anchors. the 
underlying principle of the building of the Mississippi Jetties. and 
Captain Eads’s ship railway. The speaker concluded his talk by 
urging the students to do everything in life with a determination to 
win. 


It was decided at this meeting to make an inspection trip to the 


new plant of the Union Gas & Electric Company, now under con 
struction. At the present time the construction company is placing 
the condensers and the boilers This plant is to be one of the 
largest of its kind in that part of the country Up to the present 


time the students have been studying the foundation as a part of 
their steam-power-plant course in steam engineering 
C. LL. KRorurer 
Branch s 


LEHIGH UNIVERSITY 


November 12 The first meeting of the Branch for the seasor 
was given over entirely to a business session and the electing of 
the officers for the present year, which resulted in the following 
President. W. R. Penman: secretary, N. Dmytrow treasurer 
R. M. Stettler P. B. pe ScuweIntt 


UNIVERSITY OF MAINE 


November 23. The first meeting of the Branch for t! eason 
was given over to a short business session, and the electing of the 
new officers for the present year, which resulted in the « tion of 
I. LL. Newman, president; I. S. Hanson, vice-president D. F 
Theriault, secretary and treasurer; A. F. Barnard, R. L. Googins 


K. B. Noyes, as the Executive Committee, and Prof. W. J. Sweet 
ser, Mem.Am.Soc.M.F.. Honorary Chairman 
D. F. THERIAUL' 


Branch ta 


MICHIGAN AGRICULTURAL COLLEGI 


Vovember 1 The first meeting of the Branch for the seasor 
was given over entirely to the electing of the new officers for the 
present year, and the discussion of campaigns for membership 
The results of the election were as follows: President, H. T. Froe- 
lich ; vice-president, W. G. Retzlaff; secretary, H. M. Sass: treas 
urer, F. O. Stang H. M. Sass, 


Branch Secretary 


PENNSYLVANIA STATE COLLEGE 


November 16. The first meeting of the Branch for the season 
began by a short business session, after which the meeting was 
turned over to the Program Committee. Prof. R. B. Fehr. Mem 
(m.Soc.M.E., gave an illustrated talk on the romantic development 
of the steam engine, beginning with the earliest forms of which 
there is any record and tracing its development to the present day 
Dean R. L. Sackett gave a short talk to the students with refer- 
ence to the activities of the Branch. . There followed a few selee- 
tions by the Mandolin Club, after which refreshments were served 
Prof. EK. A. Fessenden, Mem.Am.Soc.M.E., Professor Resides. and 
Prof. A. F. Wood, Mem.Am.Soc.M.E., then gave short talks. com 
pleting the program of a very successful evening. 

H. W. PARTHESUN, 
Branch Secretary 


THROOP COLLEGE OF TECHNOLOGY 


November 8. Dr. Ira N. Hollis, Pres.Am.Soc.M.E.. was pres 
ent as speaker and guest of honor at the opening meeting of the 
Branch this year. Dr. Hollis addressed the students on the War. 
Conservation, The Part of Engineering in the War, and told his 
philosophy of life. Everyone present was much impressed bx 
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this stirring address and the true simplicity of this really great 
man 
of the enlistment of so many of its students the Branch 
difficulty in organizing this year. Plans 
made to coéperate with the Student Branch of the 
stitute of Electrical Engineers, and to have joint 
a monti The outlook for 


Becauss 


has had some have been 
American In 
meetings once 
a successful year is very good so far 
Rerea ALTER 
Branch See 
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WORCESTER POLYTECHNIC INSTITUTE 


November 16 TI November meeting of the Student Brancl 
was made especially interesting by a discourse on Employment Re 
lations Work, by E. H. Fish, Employment Manager of the Norton 
Co. The speaker emphasized the attempts made by employer ex 
perts to reéstablish the old cordial relations between the emp oyed 
and the employer He also told how the ip-to-date emy oyment 
manager cooperated with the welfare work among the emplovees 
even assisting in the employee s’ home in times of great stress of 
sickness In closing he called attention to the present lack of 
skilled workmen and showed how the Norton Companies estab 


lished their records of employees as related to the working ability 
ambitions, health, ete., of the individual as 


right man in his proper place 


a means of putting the 


On December 7, the Branch held a joint meeting with the Amer 


ican Institution of Electrical Engineers, in the Electrica] Build 
ing. The meeting was opened by Benjamin Luther. chairman of 
the A.I.E.E. Branch, who introduced Mr. Geo. M. Eaton. W.P.] 


96, now head of the Railway Division of the Westinghouse Elee 
tric & Manufacturing Co. Mr. Eaton gave an illustrated lecturs 
on The Other Half of Engineering, and showed how a new ma- 
chine or apparatus is seldom in its best form as first designed and 


tested. By displaying a variety of designs the speaker showed 
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how new goods are often defective, as first constructed, and how 
these inevitable defects are corrected. The talk was both instruc 
tive and unique, inasmuch as it dealt with the difficult engi 
neering rather than with the successes Mr. 1 ! 
students that an engineer’s job sometimes is t t y 
out of a hole and not alwa easy 
H. P. Fan 
i 
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usness of the t The dance iS most success 
by all one of the most enjoyable dances ever giy St 
The University of Kentucky N. Y. Club held an informal er 
it Keen’s Chop House, having as their guests the out-of-town alu 
oO were in the cit ttending the Annual Meeting, as well as 
| other engineers that Kentucky would be proud to clair 
hers Professor Anderson, dean of the mechanical and electrical 
olleges of the University, and President We ndt of the Buffa 


Forge Co. gave very interesting impromptu talks 


fact 


many 


ittendance 
somewhat 


in the 


reduced owing to the that so Kentucky 


en are national service. 

Worcester Polytechnic Institute held its reunion in th 
Following a buffet supper remarks 
Past-Presidents of the Society, Dr. Ambrose Swasey. Dr. Joh \ 
srashear and Dr. Ira N. Hollis, President of the Institut The 
other guests who addressed the meeting were Prof. M. E Cooley 
of the Michigan, and Prof. Chas. M. Allen, of 
Worcester, who gave an interesting account of the present activities 
of the Institute. 


Society 


rooms 


were made by thre 


University of 
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an “ 
NECROLOGY JOSEPH REID 
- 4 i T 
Joseph Reid was born on November 11, 1845, in M \ 
Kk. W. GRIEVES shire. Seotland. where he attended the publie schools F 
o eleventh year He then was apprenticed by his father to learn 
E. W. Grieves was born in Delaware in 1843 and attended the 
, the joiners’ trade. at which he worked for fou eat Fater he 
public schools in that state He spent a four years’ apprenticeship ' 
ttl t | became a machinist in the railroad shops of the Glasgow and 
at woodworking and then served severa vears as a patternmaket : , 1 . 
, Southwestern Railroad Co... Kilmarnock, Scotland 
mn ship and ear work and as a designer and constructor of cars psaghue: . , , , 
In 1863 Mr. Reid located in Montreal, Canada, wher , . ‘oll 
Ile became the chief draftsman and assistant superintendent ot for a short time as machinist. after which he followed } ae i 
the shops of the Harlan & Hollingsworth Co Later he was asse the United State ead iris eee atau ‘otis amienebell oe 


ciated with the Baltimore and Ohio Railroad as master car builder 
At the time of his death he held the position of mechanical expert 
with the Galena Signal Oil Co., Franklin, Pa 

Mr. Grieves became a member of the Society in TS] He died 


in February 1917 
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KE. W. GRIEVES 


CHARLES bE. NEWTON 


Charles E. Newton was born in Hartford, Conn... in ISOS. Tf 
was educated in the public schools of that city, leaving high schoo 
to enter the employ of the Jewell Belting Co. in Hartford as office 
boy, where his ability speedily won him promotion He became 
salesman for the company and was on the road for a number of 
years, Where he had more than usual success 

In 1892 Mr. Newton was elected secretary of the company, and 
later became assistant manager. His responsibilities increased with 
time, and in August 1917 he became president of the company 

Mr. Newton became an Associate of the Society in IS05 at 
died on November 15, 1917 


HENRY RUTGERS FORD 


Henry R. Ford was born on January 30, 1871, in Lawrenceville 
Pa He was educated in Binghamton, N. Y., attending both the 
grammar and high schools of that city. Later he took the engi- 





neering course at Pratt Institute, Brooklyn. 

After serving his apprenticeship as electric wireman and as ma Henry R. Forp 
chinist, he obtained a position with the Edison Electrie Lluminat 
ing Co., New York City, as wireman. In 1893 he was employed by 
the F. P. Little Company, Buffalo, N. Y., in the capacity of wire 
man and machinist, later becoming foreman and superintendent 


Baldwin Locomotive Works in Philedalphia. In 1876 he entered 
the service of the Atlantic and Great Western Railroad Co., now 
: , the Erie Railroad, at Meadville, Pa 

In 1898 Mr. Ford became associated with the firm of MeCarthy ie 


2 : es ‘ : Bree the following year Mr. Reid went to Oil City, where he 
Bros. & Ford, giving special attention to designing, general engi- 


worked with W. J. Innis & Co. and also with the firm of Maleomson 


neering and contract work. Throughout Buffalo and its vicinity & Patterson. When the latter firm failed in business, he bought 


> ‘signed anc stalle i ste; -§ gas- re io one A 
- de ied and installed many steam- and gas-power and lighting their shop and started a small business of his own In addition to 
ants. : ee $ 
_— general jobbing work, he made a specialty of refinery supplies. The 
He became a member of the Society in 1914. He died on Octo: opening of the Lima, Ohio, oil fields found the refiners unable to 


ber 31, 1917. take care of the grade of oil produced in that field. The oil, how- 
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ever, could be used as fuel, and after careful experiment Mr. Reid tool designing and on general mill work in ‘ 
designed, patented and manufactured a line of oil burners which turing drawing office In 1!40%3 he resigned from t tion t 
were very successful and to handle which in ISS5 he formed the become associated with the Portland Iron & Steel ¢ South Po 
Reid Burnet Co and NI mn general engineering a eonstl 

As the result of extensive experiment, Mr. Reid brought out in erection of the plant In 144 he beear noect th the St 
ISS4 what is believed to have been t] first practical natural-gas ard Hlorse Shoe ¢ South Wauatertow1 \I 
engine ind by ISO had made mat morovemenrt » if Th mal he oe bend y ne edging se-hvine | 
repair shop became a la etor nd the J Reid G Ion t I ve t! 3 ‘ Rk ~ ‘ 
gine is organized Mr. We esident. Mr. Reid 1 y ecepted a p — Steel ¢ 

( rganizing the |] ‘ It _ ’ ( irge o J Da he itis ‘ rt nt rr 

col rn in the West nd wa ‘ ‘ ‘ t f this t and igning ‘ 
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DK WitLiAM V., Secretar (i Drouve Co ( icago 
Bridgeport LEVY, LeuMan, Me al Engineer, Wi 
GLEDUHILI Ernest, Foreman Department son & Co Chicago Massachusetts 
Metals, The Remington Arms 1 a < LIBBY, Epwin 8., Assistant Professor Ex BRADY, Jon J., Sal \cer Boston Of 
Co., Ine Bridgeport perimenta Engineering Armour Insti fice, Heine Safety Boiler ¢ B 
STANLEY, Joun C., President and General tute of Technology Chicago DANA, CLARENC} \ ( ‘ Dr man, 
Manager, American & Bristol Manufac WOODMAN ANDREW W President, The Lowell Division. Saco-Lowe Shoy 
turing Co Bridgeport Joliet Bridge & Tron Co Chicago Lows 
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DERBYSHIRE, FREDERICK W., 
turer of Watch Tools, F. W. 


Manufac 

Derbyshire, 

Waltham 

INGHAM, Irvine L., Chief Inspector, Gil 
bert & Barker Marufacturing Co., 

West Springfield 

POLLOCK, Roperr T., President, Robert T 


Pollock Co., Boston 


Michigan 
CLUNE, JoserH P., Manager, Soda Ash De 
partment, Solvay Process Co., Detroit 
COLE, Roy E., Chief Engineer, Liberty 


Motor Car Co., 
FIGEE, J. HENpDRIK, Engineer, Steere Engi 
neering Co., Detroit 
HAZLEY, Joseru H., Sales Engineer, Wil 
marth & Morman Co., 
WERNICKE, Orro H, L. 
nicke Hatcher Pump Co., 


Detroit 


Grand Rapids 
President, Wet 
Grand Rapids 


Minnesota 
ROWLEY, FRANK B., Assistant 
Experimental Engineering, University ot! 
Minnesota, 


Professo! 
Minneapolis 


Missouri 
DUFFY, Raupn E., Engineer, Public Ser 
vice Commission of Missouri, 
Jefferson City 
Professor of Mathe 
‘he University of Missouri, 


HEDRICK, Earce R., 

matics, * 

Columbia 

HOFF, Joun A., Consulting Engineer, An 
heuser-Busch Brewing Association, 


St. Louis 


Nebraska 
MITCHELL, WILLIAM A., Assistant Chief 
Engineer, The Great Western Sugar Co., 
Scottsbluff 
Professor of Me- 
University of Ne 


SEATON, LAURENCE F., 
hanical Engineering, 
braska, Lincoln 
Nevada 
MUNROE, Harovcp 8., General Superintend 
ent, Consolidated Coppermines Co., 


Kimberly 


New Jersey 
BEAVERS, Gerorce, Jr., Works Manager, 
American Standard Metal Products Cor 
poration, Paulsboro 
COEY, Srewart C., Works Superintendent, 
The Celluloid Co., Newark 
PALM, Rosert, Chief Chrom« 
Steel Works, Chroms 


Engineer, 


New York 
ABRAMS, Jack, Jack Abrams & Bro., Inc 
Plumbing & Heating Contractors, 
New York 
BETHELL, James G., Patent Attorney, 
New York 
BRIGHTMAN, Henry M., General Mana- 
ger, Interests of J. H. Flagler, New York 
DAVIS, Francis G., Master Mechanic, Am 
erican Brass Co., Buffalo 
DOWD, Arpertr A., Consulting Engineer, 
Russo-Baltic Car Works New York 
DUNLAP, JOHN R., Editor and Publisher, 
Industrial Management, New York 
ESHELMAN, CLARENCE M., Service Engi 
neer, Cameron Machine Co., Brooklyn 
FARNHAM, Bron B., Superintendent Farn 
ham Mfg. Co., Buffalo 
FASTING, Sverre, Contracting Engineer, 
Shepard Electric Crane & Hoist Co., 
Montour Falls 
FRASER, Joun, Consulting Engineer, 
New York 
FULLER, Freperick M., Assistant Chief 
Engineer, Ice Machine Division, De La 
Vergne Machine Co., New York 
GIRTANNER, ALEXANDER, Vice-President, 
American Steam Conveyor Corporation, 
New York 
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GRADY, James J., President and Treas 
urer, Freeman & Grady, Inc., New York 
GUNDLACH, Cart E., Chief Engineer, 
George Schautz Engineering Co., Inc., 
Buffalo 
LEUDEMANN, Jonny, Chief Engineer and 
Superintendent, International Exhibit 
Building, New York 
LIPETZ, AtrHons I1., Chief, Locomotiv: 
Department, Russian Mission of Ways of 
Communication, New York 
McMILLAN, CHARLES E., Consulting and 
Inspection, Brazil Railway New York 
MEAGHER, Francis J., Engineer 
W. F. Davis Machine Tool Co., New York 


Sales 


MOSCHETTI, RicHarp L Mechanica 
Draftsman, Public Works Department 
Navy Yard, New York 

OHNSTRAND, Enocu, Chief Engineer 
Construction, Library Bureau llion 


PLAIN, Morse D., 
cuse Lighting Co., 
ROBBINS, GERALD G., Draftsmar 
Shepard Electric Crane & Hoist Co., 
Montour Falls 
SCHWEIGERT, WILLIAM F Traveler 
Niagara Machine & Tool Works, Buffalk 
SEAMAN, Frank W., Chief Engineer, Ed 
ward R. Ladew Co 
SELDEN, WiLt1amM H., Chief Estimator 
American Car & Foundry Co., New York 


Power Engineer, Syr 
Syracuse 
Chief 





Glen Cove 


Ohio 
BJOERN-CALLESEN, 


Draftsman, 


WILLIAM, Chief 
Development Department 
Firestone Tire & Rubber Co., Akron 
DAVISON, CHARLES M., Assistant Engi 
ner The Edwards Manufacturing Co 
Cincinnat 
DYKSTRA, Joun E 
Gas Engine Co., 
EVANS, Freperick H 
Industrial Science of 


Superintendent, Foo 
Springfield 

Dean, College 
Toledo University, 
Toledo 
CLARENCE Bb. I Chief 
Surveyor, 


UNVERFERTH, 


Draftsman and County Sur 


veyor’s Office, New Court House, Dayton 
Oklahoma 

LANEY, Leon K., with Jordan, Laney & 

Nickel, tartlesvills 


PETERSON, Petroleur 
(Gas) Engineer, Frank P. Peterson & Co., 


FRANKLIN Pai 
lulsa 


Pennsylvania 
De LAPOTTERIE, Harry, Works Manager, 
Townsend Co., Vice-President Metal Pat 
ents Co., New Brighton 
GUCKER, Frank T., Secretary and Treas 
urer, The John T. Dyer Quarry Co., 
Philadelphi 
Superintendent, Arm 
Linoleum Department, 


JONES, ALFRED, 
strong Cork Co 
Lancaster 
Engineer 
Frankford 
President, Vanadium 
Alloys Steel Co., Latrobe 
WASILKOWSKI, Fevix  4J., Mechanical 
Engineer, David Lupton Sons Co., 
Philadelphia 
WERTHEIM, Ferp E *roduction Engi 
neer, Bonney Vise & Tool Works, Inc., 
Allentowr 


LEECH, Epwarp, Construction 
Sarrett Co., 
McKENNA, Roy C 


Rhode Island 
GUILLEMETTE, 
Engineer, 


JOSEPH D 
Warren B. Lewis, 


Assistant 
Providence 


Tennessee 
BEUTNER, VICTOR, Consulting Engineer 


Knoxville 


Wisconsin 
JOHNS, Epwarp F., Assistant Engineer, 
Bayley Manufacturing Co., Milwaukee 
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Canada 
DENTON, Louis L., Light, Heat & Power 
Engineer, Canadian Explosives, Ltd 


Montreal 

MecCOY, Lioyp, Engineer on Special Work 

Canadian Car & Foundry Co., Montreal 

WARK. Tuomas A., General Superintend 
ent, St. Maurice Paper Co., 


Cap Madeleine, P. Q 


Philippine Islands 
SUZARA, AUGUSTUS, 
Bureau of Customs, 


Boiler Insy 
Philippine Govern 


ment, Mani 
Russia 
JANOUSHEVSKY, Pact, Chief Engines 
Motive Power, Viadicaucase Railway 
Petrograd 
FOR CONSIDERATION AS ASSOCIA v ASSO 


California 
FAKKEMA, R., Draftsman, Holt Manufa 


turing C« St 


Connecticut 


STUART, Cuarwes J., Mechanical Er 
Footwear Division, U. S. Rubber ¢ 
Na : 
Massachusetts 
COYLE, Witii1amM T., Secretary and Me 


chanical Engineer, Deane Machine ¢ 


New Jersey 
COUCH, Fr Ick I Assistant Profes 
Mechanical 


New York 
BUTLER, Ricuwarp E., Engineer, TI Ba 
cock & Wilcox Co New Y 


North Carolina 
HEISKANEN, JALMAR F., Me ul il I 


gineer, The Champion Fibre Cx Canton 


Virginia 
LANCE, CLARENCE C., Shop Engineer, Sea 
board Air Line Railway Co Port 


Dominican Republic 
TRUEBA-SUAREZ, BENIGNO, Contr 
Engineer, Erecting Sugar Factory 
Central Las Pajas, Macoriz Sugar 
San Pedor de Macoriz 


California 
KNAUER, Henry &., Assistant Engineer of 
Tests and Chief Draftsman, Southern 
Pacific Co., Los Angeles 

Connecticut 
HERRICK, Epson P., Cost Accountant 


Colt’s Patent Fire Arms Mfg. Co 
Hartford 
MacBEAN, Roperr A., Industrial Engineer 
ing Staff, Winchester Repeating Arms 
Co., New Haven 


District of Columbia 
YOUNG, Ross H., Squad Chief, Mechanical 
Designer, Stone & Webster Co 
Washington 


Illinois 
MEYER, Leslie C,, Mechanical Engineer 
W. A. Jones Foundry & Machine Co 


Iowa 
WILDER, Morrts B., Industrial Engineer 
Sioux City Gas & Electric Co., Sioux Citys 











JANUARY 
LOTS 


Massachusetts 


GABELER, Wittiam H., Assistant Super 
intendent, Barrett Co., Everett 
HORTON WILLIAM G Purbing lester 
General Electric ¢ : Lynn 
KING Harry H Mechanica Engines 
s ‘ Wellington & ¢ Bost 
New Jersey 


(hike I 1) Vice-President I 


New York 

BEVIN, \ lIb., Shop 8S ntender 

I 1 | Corp Brookl 
EVERITT ( mercia Engineering Le 

t New York Telephone Co 

Ne Y 

TAMISON ( I ~ Engineer Und 
I; t Midd & S« ‘ 

> New Y 


Pennsylvania 
PAL KEN, ULrnicnw A Engineer ( 
! er Department Westinghouse Ele 
& Manufacturing Co., 
ZIMMERMA Inspector and 
peditor Engineering Equipment Me 


N, JAMES J 


inical Engineering Dept., ¢ ria Stee 
( Johr wn 
Texas 
MURPHY, EvGene A Instructor Ti 
( rses, | S. Sig ‘ ‘ d 
Of raining S San Ar 
4 
Alabama 
MILLER, Lew Hi., Me I E1 
The Tenn e Coal Iron & R. R. ¢ 


Birmir 
MULLER, Jacos F., Jr Assistant Secr« 
tary, Assistant ited Gas & 
Engineering Corporatior 


I 


Treasurer, Ur 


California 
KARSTENSEN, ALVIN M.. 17 


Ma ! Designer, Bethlehem Shi) 
ing Corporation, San Fra s 
Colorado 
HARKISON, Horace L., Draft Dorr 
Co., Denver 
LUNDQUIST, Joseru M., Assistant Chief 
Engineer, River Smelting & Refining Co 


Connecticut 
JONES, VINcEN I As tant Er 
New York, New H 
Cr 
TAFT , = i 
Winchester Repeating Arms Co., 
New Haven 
i¢utenant 
Union Metalli 
Bridgep 


EDGAR 


WARNER, Ra.Lpn 
Department 


Cartridge 


M., Ist I 


ue BR 


Ord 


Co rt 
Delaware 
HOMEWOOD, Grorce 
cal Engineer, E, I. 
& Co 


M., Junior Mechani 
du Pont de 
Wilmington 


Nemours 


District of Columbia 
McCREA, CHARLEs L., 
F., Bureau of 


Ensign, U. S. N. R 


Ordnance, Navy Depart 


ment, Washington 
SANDMANN, WILLIAM F Aeronautical 
Mechanical Engineer, Signal Service at 


Large, Washington 
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Illinois 
KAHN, I. 1 \ ant, Tur Ih 
ment, Gene Ile Lo ( 1 
REED Mi 0 Junic engine 
Cool & Marvin ¢ ( 
Indiana 
ChOOKk \\ It ( lh I 
> eri der I I} 
Eng ( I I’ 
Kansas 
ROBERTI ] iH It t I 
\ Mi I M 
) | . 4 1 ¢ 
M i 
Muine 
Cll MSU ERENT , Por 
~ M N B 
New Jerse, 
\NTOS( HI Wa hy ~ 1 
\ ( I 
I RRY J I J Er st 
( } t 
co ( s B _ I 
\ M t ing ¢ 
J ( 
SMI I Te her 
I t R ] ( Ne 
PHIERINGER | Pr n Ls 
B & V ‘ 
B nr 
New York 
ROWN J Me 
New Y 
BUCHHA¢ Experiment 
OF r. i ( Buffa 
EPPS \ ( ( Me nical Eng 
I re Exting r ( 
New ¥ 
Hil I I neer, Cor 
I r I d 7 
( Ne } 
TO! x, i \ tant Ex 
d Dr | neer ( 
New \¥ 
LAND JA | \ t Mi 
Engineer, Se Solvay ¢ S 
LAUTZ, Epwa { Me I 1 Er r 
Assist t I de N Mi 
ne & Tools W ' Buff 
LOCKI ( ‘ \ Head f Me 
d E D> g I I I r 


Manufa I oO 
MERRILI S. CLiri 


Ordnar Reserve Corps 
Natior Envelone (x. 
PARKER, Karr, Chief Eng 
Bros. & Ford 
PRIDDY, B AMIN I \ 
M age ( M 


SILBER, Aut » A 
Mars! 
WEISS, Patt A | 


Central 


Ohio 


PARKER, Grorcr C 


Draftsman, Cincinna 

SINNIGE, Car. E 
Dept., 
Co.., 


Pennsylvania 
BLUM, Mayer I., 
Stone 
tion, 


AFI 


Engines 
The Lodge & Shir 


ple 


Mechanical 
& Webster Engineering 


“AIRS 


2nd Lis r 
I Ss. J 
New Y 
Met 
Buff 
< nt Ser 
| 


New Y 


Engineer 


Mlectric Cx. 


Poughkeepsie 


Assistant Chief 
ti Ba 


ll Crank Ce 
Cincinnati 
r, Plant Eng 
y Machine Too] 
Cincinnati 


re 
I 


Draftsman, 
Corpora 
Philadelphia 


JENSEN TAM 4 Me 
Quaker ¢ Iron Work 
SHUTI TAMI Ml Ly 
Arthur Bro Jr 
Rhode Island 
) EN ] i 
South Carolina 
SLOAN. P | M 
Virginia 
Pukl \ ( I 
rf Ss A 
China 
W 


HARKNESS 
Japan 
NEDDERMANN, 17 


Engineer, Messr Ss 


\] (ATIONS ( 
GRAI 
Wyoming 
RATIOT 
Alabama 
ROUSSEAT I 
| ngir ra I) 
M ne & Foundr 
Massachusetts 
STALEY \ N ( 
St Motor ¢ 
Ohio 
HILMER, O I I 
ror r + 


New York 
KENT HERBERT S 
West Ind 
OATMAN, Patt B 
Modern 1 Co., 
TYLER, Hazen G., A 
Mechar 


Ohio 
EINIG, Atvin B 
Motch & Merryweat! 


SANDERSON, O. W 


The B. I 


Pennsylvania 


YODER, i, 


JACOB 
Penn 


New applications 


Applications for change 


Promotion from Associate 
Promotion from Associate 
Promotion from Junior 


Total 


Goodrich C 


R. R., Line 


Machine 
rM 


Direct 


Men 
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EMPLOYMENT BULLETIN 


HE SECRETARY considers it a special obligation and pleasant duty to make the office of the 


Society the medium for assisting members to secure positions, by putting them in touch with 


special opportunities for which their training and experience qualify them, and for helping any- 


one desiring engineering services. 


GOVERNMENT REQUESTS 


STAI EFI! MIEN q 
Sig? ‘ nl 
i hes 
- 1 i 
ul I 
ut ng \l g l gel 
1Or dy ‘ t t t 
mal z 
Ww per I q Vi 
Di | 1 . niust ‘ 1 
aking ge i xu il reting 
[ Se I \ 1 sent \} 
proximat three m Will be stations ‘ 
each factor “\ ‘ report to Finan 1) 
partmer in Washingtor Best mat 
group w be mi ned and giver ing 
of xpecial wo! it ef point nt Y) 
PRAVELIN¢ LABOR INVESTIGATOR 
avalyst of | I sts and condition to it 
prove and unity labor problem among on 
tractors Muay be Nnmissioned 24755 
TRAVELING MATERIAI INVESTIGA 
FOR, to hely n reducing waste of material 
and capat r readily locating and pointing 
out excessive osts May be commissioned 
2475 (¢) 
SPECIAL TOOL AND FIXTURE INVES 
PIGATOR, to travel between plants and as 
sist in saving expense by unification of too 


jig and fixt * work, capable of assisting 


eoptractors to find outside capacity where 
necessary d to lack of capacity in thei 
wh plant and ipable of passing upon cost 
f work for Finance Department Will 
rrobably be mimissioned 24751) 


rHURE! 


Washington, who will be commissioned and 


ASSISTANTS in main office at 


ussume charge of intelligent compilation ol! 
247TH (e) 


It is desired to have all of the men r 


it 
reports sent in by field force 
cruited for this work above the conscription 
age, to insure the permanence of the organi 


zation 


DRAFTSMEN on heating and 


2476 


plumbing 
zo to France 


lL LABORATORY 

testing of airplane instruments. 2477 
2. MECHANICIAN on same 2477 
3. RESEARCH ENGINEER in 


2477 


INVESTIGATION and 


physics 


DRAEFTSMEN-DETAILERS 9 on 


ordnance 


HIGH-GRADE MECHANICAL ENGINEER 
experienced in freight handling and convey 
ing work, design and building Jocal ports for 


inunitions Major's Commission. In U, 8 


o> 


ri 


CIVIL ENGINEER, desigt 
M I Com! In \ 


s 


COUNTAN'I 


POSITIONS AVAILABLI 


PHYSICISTS, ENGINEERS, DESIGNERS 


4ND DRAPTSMEN for work of research, d 
velopment, and desig elated to problems 
telephoni telegraph and rad 

ion which are itt ) j 

required by the Western Electr Comp 

lm Both temporar and = pe er 

tions open Apply by letter, net i 

uniess So spect ally req ue ted to | lL; 
J tt, Chief 1] r, 463 West Street, N 


York City 217S-AA 


TECHNICAL GRADUATI iving 
four years’ practical experience in effi 
operation of boilers and okers wanted 
position f traveling enginee Exception 
opportunity for mat wit initiative ind 
ability to t Tie X stion nd 
steam engineer Work requires extensive 

iveling ih I I Stigation I 

Wer nts t rt 2340-AA 

YOUNG ENGINEER to. tal ip ifety 
work in connection wit plant in New Eng 
and and te take general harge ilding 
nspection 2455 1p AN 

CHIEF CHEMIST in connection with in 


estigation work involved In tmanutacture 
product 2458 ¢(h)-AA 


MECHANICAL SUPERINTENDENT. Must 
2 competent to handle and direct construc 
tion, installation and maintenance of build 
ings, machinery and equipment, also power 
Jurisdictior 


plant operation will cover sev 


eral plants Only high-calibered men need 
apply Outline fully past 


2440-AN 


experience, age 
salary, credentials 

OPERATING ENGINEER for 
Must be technical graduate 


industrial 
have had 


experience in 


plant 


practical operating power 


plants and be capable of handling power prs 


position involving approxima¢cets SOOO boiler 


h.p State 


| detail and 


vicinity of Chi 


age, experience in 
salary expected Location 
Cagzo 2445-AA 
MECHANICAL ENGINEERS for perma 
nent positions with established firm of con- 
sulting engineers liable 
to early army-draft call preferred, but age 
not necessarily deciding factor No special 


Young men, not 


technical experience necessary, but must have 
good technical education upon which to build 
Good opportunity for men now in other lines, 
who wish to enter consulting field. Reply in 
own handwriting, stating education, experi 
ence, age, weight, height, nationality, and 
salary expected at start. Location New York 
City. 2446-AA. 

ENGINEER AND DRAFTSMAN familiar 
with power-plant work and general piping 
(;ood future for young man interested in gen 
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The Society acts only as a clearing house in these matters. 


> 
Sa) 1 
‘ Lo I dely i -~445-A4 
EXECUTIVI POSLTION 
| ] New 1 il 24 \ 
EXPERIENCEL DESIGNEI ! 
\ | ‘ 
! 7 
\ ‘ \N IN 
‘ OT 
a Plan PON REI 
1» 
YOUNG BN NEER = x 
l 1 
] ny j VA 
YOUNG GRADUATI ‘ 
’ t - 
nd 
l ] l HIS-AA 
bNé NEER WORKS MANAGER 
. » 
} . 
| We Virg +7! 
SUPERINTENDENI I t 
I 2470 LA 


ASSISTANT MECHANICATI ENGINEER 


' d I is 
x f bearings 
! ‘ d rq tions 
l n New J $ 24% AA 
ENGINEER, experienced in ste power 
station design, operation and efficis y l i 
ion New York City 2472-AA 
ENGINEER. experienced in power-station 
onstruction, 1 t f row dern 
tea Vi t ! I tion nd opera 
ion Location © 2475-AA 


GAS ENGINEER experienced = tt sinall 


municipal gas plant on mstru I ra 
tion, and efficiency Must be fa niliar wit 
standard practice and system ordinarily in 
use Location New York and Ohio part ti 


in each place VATAAA 
COLLEGE 
Men out 


gineering work with growing 


GRADUATES ENGINEERS 
at least a year for general shop-en 
Work 


State full 


concern 
leads to industrial management 
particulars 2Z47S8-AA 


MECHANICAL ENGINEER, 
graduate, one who has had 


technical 
experience in 
stoker business preferred and experienced in 
technical Good 


answering correspondence 


opportunity for right man Location Chi 


cago 2479-AA, 


YOUNG A-1 TIME-STUDY MEN, connected 
directly with general manager's office, large 
rubber plant; only high-grade men _ with 
strong sense of proportion and natural ability 
need apply. Salary commensurate with 
achievement Location Ohio. 2480-AA 
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CHIEF DRABESMAN, qualitied t “1 er of tests as Ww s being | DRA S= 
t t wit! eropl desig in te nd foundry pt I x} ' - 
‘ l | OO-AA 
‘ js A 
DRARTSMEN famillar with desigr 
PIXTURE DESIGNEI nery for eco! Mi AVAILABLI 
‘ VA f , née ! 
¢ ' ‘ ‘ 
! T : ; % - 
" . f ’ 
1 if) 
, \ 
I I I] f 
| ‘ 
4 ' ‘ 
e . . 
| . , pe ‘ ¢ 
ign f I ! I MACHINERY 
$40 $ \ } ‘ 24 
AA I I f | 
\ York 
I on k 
<4 ‘ 4 
M 
’ ’ | ‘ ~ | | 0 iN 
st Kt f r . ’ 
t' , . ¢ 
f ) ( ‘“ 
A \ 1 ‘TY 
| X\ 
‘ NI ; 
ORDNANCE EN EEI M 
rt | HWCLASS J] EER g I F t r 1 
part . . rt Ww 5 t Ke " 
it ‘ ! I . ¢ vine g ‘ M a ‘ ‘ 
New Jer i") LA f I f £ rat n of power, par | \ 
\s ! r f 
ANI MANAGER for « 1 | nstr new ld AIECTIANIC.A ENGINEEI ( ‘ 
I er Mat ‘ I ‘ re ne ‘ lua ) i . t 
| \ ‘ l n 2 \A exe l | 
‘ ‘ s nd ! EXPERIENCED MAN to k fi lustr t r 
> stamping . \ i ’ ! f productior ‘ f 1 » ior = si S00 
side ad lutic ue f rr rh n Ww ju t ! 4 
makir plar t new Ww i t dling s of W 
2400-AA ances 2O1D-AAN MECHANICAI ENGINEER OR ASSIS 
ANT TO EXECUTIVE Me er, 39, « 
SUPERINTENDENT for road-maki: ' ASSISTANT SUPERINTENDENT for f graduate, wit 1dvanced engineering degr 3 
hinery plant consisting of machine ind tory imufact ng eextinguis r equip- Fifteen vears' experience in tin ng, «de 
erecting shops oiler and forge shops, foundry ment (rg itior I t men ana signing, construction, dev pment f r 
and wood working hop Want man who has Wome Mat elit er a t ag wit esses, operations and flice work i 
made good in sir ir position, of real execu veral yea pe fieal exp The I iderable knowledge of munitior Would 
tive abilit organizer and one who can handle " training preferred Headquarters New like to change position and _ secure per 
men with the necessary push to drive job York Sa y depends ont ! JOLT AA manency if possible wit! on firm now e! 
along Salary to start $2500 Location New gaged in war work A-7 
York State 2497-AA INSPECTOR for factory manufacturing 
small brass parts Man over draft age, capa CHIEF DRAFTSMAN OR ASSOCIATE 
STEEL SALESMAN not subject to mili ble of taking charge of department Salary CHIEF ENGINEER Associate member, 28 
tary draft wanted by old-established = steel to start $30 Location New York City Employed as chief draftsman of tube com 
house for permanent position Give experi 25190-AA pany Desires change offering larger poss! 
ence and full details in first letter Location bilities with future Experienced in mechan 
New York City 2499-AA DRAFTSMAN for work on wide range of ical and structural engineering, also efficiency 
designing machinery for roofing manufacture, engineer, designing, estimating and erection 
PRACTICAL MAN to take charge of labor conveying, foundations and plant layout Complete tube plants, rod, wire, billet, skelp, 
atory Should possess qualifications of Location New Jersey 2504-AA rail and steel mills Acid and zinc plants 














Yb 


by-product coke-oven plants. Steel-mill build 
ings and bridge design test references, de 
sires permanent position Salary to start 
S200 A-S 


SUPERINTENDENT 
1904, 
engineering school 


Member, graduate, 
university 
Fifteen years’ practical 
experience along mechanical lines, machine 
shop practice, pattern making, foundry prac 
tical and efficient production methods 
Thoroughly familiar with Taylor system of 
organization and bonus or piece-rate systen 


mechanical, large western 


of labor rates 


igo A-9, 


Would invest. Location Chi 


EXECUTIVE, assistant to 
mechanical engineer. 


executive or 
Cornell graduate, 36 
~ years’ experience in positions covering 
hief executive, office management and works 
manager, operation, construction and experi 
mental work, Experienced in combustior 
steam and gas power, gas manufacture \t 


esent employed A-10. 


MECHANICAL ENGINEER, 


graduate, desires position as assistant engi 


technic: 


ness or chief draftsman of machine company 
At present employed as designer, estimator 
and testing engineer. Experience includes 
testing, machine and structural design, office 
engineering, machine-shop and steel-foundry 
practice. Location Middle of Far West pre 


ferred A-11. 


CONSTRUCTION ENGINEER OR WORKS 
ENGINEER, member, technical graduate, 36 
Fourteen years’ experience, in charge of engi 
neering department and assistant to construc- 
tion engineer. Is thoroughly experienced in 
designing of blooming, billet, rod and strip 
mills, merchant mills, etc., also complete wire 
ill plants, At present employed. A-12 

FRANCE, sales, investigational or execu 
tive services offered by merican graduate, 
M.E., 37; formerly resident in France and 
speaking the language fluently, at present 
earning about $4000; but seeking position 
with better future prospects. Machine and 
erecting-shop, drafting and designing-room, as 
well as executive and sales experience in both 
building and mechanical fields French and 
American references. A-13 


MECHANICAL ENGINEER, 33, 11 years’ 
estimating, designing and shop experience on 
bollers, superheaters, stokers and oil burners; 
also with heating, ventilating and air condi- 
tioning, desires position as chief draftsman or 
assistant to chief engineer or manager of pro- 
gressive concern, where conditions allow de- 
velopment of ability. Location New York or 
Brooklyn preferred. A-14. 


MECHANICAL ENGINEER with 15 years’ 
experience in the design of power plants, in- 
dustrial plants, heating, ventilation, etc. Has 
had charge of men and shown executive abil 
ity, At present holds responsible position but 
has very little work to do. Willing to con- 
sider responsible and permanent position only. 
A-15 


ASSISTANT TO SUPERINTENDENT OR 
PLANT ENGINEER. Cornell graduate, Amer- 
ican, 35, with 13 years’ experience in engi- 
neering department of both manufacturing 
and metallurgical plants, desires position with 
prospects of permanency and advancement. 
A-16 


MECHANICAL ENGINEER, member, 39, 
American, 22 years’ experience on automatic 
machinery, automatic press tools and deep 
drawing-press work, 12 years’ experience in 
Connecticut brass shops. Shall soon finish 
seven-year contract with present employers. 


SOCIETY AFFAIRS 
Can design, supervise, organize or install new 
work as mentioned above, A-17 


MECHANICAL ENGINEER, 
ember, 15 years’ experience in consulting, 
designing, 


associmite 
machine-shop, laboratory work, 
superintending coistruction and with general 
high-grade mechanical-engineering experience 
desires position where economical developing 
ability of patents and research work is re 
quired Prefer Middle West, South West o1 
West A-18 


DIESEL ENGINE EXPERT desires to com 
unicate with some concern, having the capi 
tal and willing to go into development of 
Diesel-engine business Advertiser, now en 
ployed, has had broad engineering experienc: 


and knowledge of how to obtain real efficiency 











Communications to be confidential \-19 
ENGINEER AND SUPERINTENDENT 

Successful in manufacture of } osive 

shells and tools for machining, nosing and 
nishing shells Will sider any proposi 
n along these lines patriotic and per 
nal reason A-20 


ENGI 


HEATING AND VENTILATING 
American, 36, married 


NEER, M.E, graduate, 
Seven years’ experience in heating and ven 
tilating engineering, both design and con 
struction, experience in refrigeration and 
other lines of engineering Sober 
and ambitious Has limit of ad 
Vancement with present employers Prefers 


position in charge of assistant to 


energetic 
reached 


work as 
chief engineer Salary $3000 to $3500. Avail 


able February 1, 1918 \-21 

CHIEF ENGINEER OR MECHANICAL 
SUPERINTENDENT under 40, with technical 
education and sixteen years’ experience in de 
f indus 
trial buildings and power plants, now with 
large corporation, desires connection where 


sign, construction, and equipment « 


organization and executive ability combined 
with engineering experience will command fair 
salary A-22 


MECHANICAL 
graduate, 1902 


ENGINEER, Columbia 
Has served in railroad-mo- 
tive-power department for number of years 
Desires position as mechanical engineer or 
engineer of tests on railroad or in a line of 
business related to railroading. At present 
employed, Salary expected, $3000. A-23 


YOUNG MECHANICAL ENGINEER de 
sires position as assistant general superin 
tendent, production manager or superintend 
ent of equipment of large plant or general 
manager of small plant. Has successfully 
held above positions and also worked in ma 
chine shop and drafting room. Capable ex 
ecutive, thoroughly practical, aggressive and 
of generous build. Has specialized on pro 
duction work, having full charge of design 
ing and building equipment to produce wide 
range of articles of wire, sheet metal, wood, 
paper, etc., also designed and installed equip 
ment for processing, assembling, conveying 
and labor saving. Understands cost account- 
ing, estimating, rate setting, time study and 
routing; 28 years old, with family. Exempt 
under federal draft. At present employed. 
Salary $3500 to $4000. Any location, prefer 
concern one of whose lines, at least, is of 
vital importance to Government at this time 
A-24, 


MANUFACTURING OR MECHANICAL 
EXECUTIVE. Age 44, at present holding po 
sition as superintendent. Desires to locate 
in Bridgeport, Conn. Experienced in ma 
chine-shop practice, and in manufacture of 
hardware, guns and ammunition. A-25. 


TECHNICAL 


oo 
>, 


GRADUATE in mechanical 


engineering. married, experience in fac 





Tue Journal 
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tory planning and design of 
equipment, 


and maintenance, as well as organization and 


construction 


special power-plant installation 


management, desires to make connection in 





executive capacity with progressive indus 
trial enterprise. Location-+immaterial Cor 
plete record with references available Mini 
mum salary considered $3600 A286 

MANUFACTURING EXECUTIVI 
ried, Thorough mechanical and modern man 
agement experience in manufacturing of 
small machines and sheet-metal good lif 
teen years’ experience from ipprentice 
through tool-making, designi: 
to position of management ! nee ith 
leading company fer past 4 ye I’ 
progressive, originating nd 
terested only in permanent 
greater opportunites wit 
ocated in good hol ‘ tow! \ 26 
EXECUTIVE OR ASSISTANT SUPERIN 
TENDENT Fechnical education \ 
6 Practical me¢ n 

pecial machiner t t 
for manufacturing dup 

ingeable syste Iw é ent d 7 
I including chief draftsmat r 
shop experienc one i fore ! - 
$2000 Location preferred, I ern & 
A-2S 

CHIE! ENGINEER OR MASTER MI 
CHANT with therough techni nad oye 

i experience, ¢ ‘ Me mist 
tion and upkeep of steel nt 
allurgical work, heating and melting 
A-20) 

SAFETY ENGINEER, six years’ t h 
technical and practical experience in 
pacity, with large steel rks in Pet 
vania, A-30, 


METALLURGIST 
NEER Graduate mechanical f 
married, wishes to connect with relia 
cern, whose product requires careful and 


AND TESTING ENGI 


} 


ough testing aid heat-treating of steel It 


terested only in permanent position with 


good prospects Seven years’ experience in 
steel research work and heat-treat 
cessful in handling men At present e! 


ployed A-31 


WORKS MANAGER OR GENERAL SI 


PERINTENDENT, desir conme I vith 
large plant, any product from automobiles to 
clocks; broad-gage, fully-trained executive; 
36; experienced in plant layout, Dest shop 


practice, management control met iods, sys 


tems and man training; successful in all jobs 


through production, design and contr divi- 
sions; man whose vision is equal to possi- 
bilities of business and accustomed to make 


plans become facts. A-5S2 


YOUNG MAN of proven ability, 9 years 
practical experience in consulting engineer- 
ing, contracting, sales engineering and techni 
al editorial field. Specialist in mechanical 
and electrical equipments for power plants 
and buildings. Maintenance supervision, in 
vestigation, design and layout 4-33 


SUPERINTENDENT, MECHANICAL EN- 
GINEER, or MECHANICAL DRAFTSMAN, 
Experienced in plant layout detail work, 
small machine design, rolling-mill machinery, 
installation of machinery and _ high-tensio. 
electric service, motors, generators, tran. 
formers, ete. Executive ability, can handle 
men. Machine shop practice and well ex- 
perienced in furnace construction, annealing 
and melting type. Consider any position of 
technical nature. Graduate of Manual Train- 
ing School and University in Mechanical 
Engineering, eight-year course. A-34 
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War Service Boards aid down will prove practicab = f , is 


7 mobilization of the industries of the United States fo) ut required Tor al other section Of the prog ind 
war purposes The War Service Conference was brouvht could be obtained without d f () ' ot 


about bv the Chamber of Commerce of the United States at a steel is needed tor concrete ship 
meeting of the business men from all over the country held in tage in tl th ( be spees co 0 
Washington today \ddresses were made b \\ S. Gifford, completing a conerete hu S estimates 
director of the Couneil of National Detense: Dani \\ ird. ost ie essels are expected to be « ‘ ce I 
chairman of the War Industries Board; Han \. Garfield, n knots or greater 
Fuel Administrator; Geo. N. Peek, industrial representatiy Secretar tedfield today requested the Shippu b 
of the War Industries Board, and others cooperate so far as possible with the Bur r St 
‘Tt not going to be anv light task.” Mr. Giffor d. “ to \{n inspector will probably be appointed tor the P 
Co role nive d str I } s «count } ‘A } we i 0 or the Sout! wit! I a \ ! = ’ 4 
ire ¢ o do it effe lv, so that we ma o al ’ Board 1 ike an appropriation specitic YT Yr 
have St ew war-service com! ees O he ( her te ‘ Journa ('ommer 7) f‘omn B ) 3 
CGrovernt wl ean and what should be do | N17, p. 5 
th ne industries are going to be more essential than others, 
b vO be foolhardy to think that the time will not come . : ° . ° ° 
Rega IE IAN SE GS Ee Naval Vessels in Commission 
Mr. Gifford spoke oft the question of possible Government \t the beginning of the fiscal vear ri 
This is a Demoecratie formation of committees | ' ire now about S60.000.000 On Januar 
austries and not by the Government,” he Said AM Val esseis Ol all kinds l coml Ss ‘ re 
a. 4 b ra, preside! ol he Standard O ( ) re t 1 thous : 
who ‘ rman of the Coune Nation ) ite the ta re I Ld 
Co ne Oil and P ' Products. told the co pansio 
ine . a? the i oe tise aca ~~ ; | vas embarrass 
“Ne } } eno p oO ‘ ‘ ) 6 , 
Mr. W - dus l end \ . ! ) 
an » a ; her 4 reek © he necessary befor embles ' t 
he co \ n have a if one centr ed r vere ) ut, ar ‘ eS ¢ é ready 
chasit he Br Ministrv of Munitions, Mr. Wil vefore winter are now adequaté e nee he p 
ird s heeaus I ot mu ons i ene ( a AVY personne li req re De ¢ I 
lished 11 ngland, it does not follow that such a plan would rapidly atter the expenence now 
be succes here Journa Comn nd ¢ Dei ber 11, 1917, p. 10 
Bulli December 13, 1917, p. 3 
Concrete Craft May Operate on Canals 
1500-Ton Concrete Ship for U.S. if _ : 
(The Barge Canal B etin for November, which mak« a 
ng in conjunction with the Bureau of Standards, the rather belated appearance, contains a hint that conerete c1 
States Shipping Board has decided to start the cor may be seen on the canals during the coming summe \ re 
ruction of a conerete ship. A representative of the bureau view of the situation reads in part 
returned today from San Francisco and reported favorably “ During the intervening winter, if sufficient eners Ss eX 
on a concrete vessel of 4500 tons which had been built there erted, the new eraft for this traftiec mav be built and the old 
The experiment by the Shipping Board will probably be begun boats be made more suitable, but there must be no delay in 
shortly in one of the Southern vards, most likely in Georgia. beginning. It may happen, also, that the season will witness 
Announcement was also made by the board today that a an innovation in the kind of boat. Manvy studies in boat build- 
Boston concern would build a concrete vessel of 3500 tons at ing have been made recently by various engineers and naval 
its own expense, which would be turned over to the Shipping architects, and the vessel constructed of reinforced concrete 
Board. If satisfactory, this firm will be awarded a contract has not been overlooked. This type has the advantage of quick 
for twenty more ships of the same size and type. This vessel construction, and of being composed of materials which can 
will be constructed in a yard nearby that where the Shipping be obtained easily and without interfering greatly with or- 
Board will try its experiment. dinary war supplies.” (Journal of Commerce and Commercial 


Hope is held out that the conerete ships which will soon be Bulletin, December 15, 1917, p. 16 
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Change in Airplane Program 


Recent rumors that the Liberty airplane engine had proved 


failure are emphatically denied in official quarters in Wash 
iallvy, The Iron Age that a 


has been reached to limit the use of the Liberty motor 


ton Unothi learns, however, 


qdecision 


scout duty ar d the time-tried French motors will be used 


airplanes used by the United States Government. 


irlous ways the airplane plans of France and the United 


States appear to have been consolidated. “ The French-Ameri- 


ryt program IS a phrase that os ow ftrequently 
ised in Washington 


‘ISLOI 


to use the Liberty motor for scout duty only 


heved to have followed the criticism of 


French airplane 


experts that the United States in putting all its faith in the 
one motor was placing its eggs in one basket, and that if, 
uider actual fighting conditions, the Liberty motor did not 
easure fully up to expectations, there would be nothing to 

back upon The motors which the Freneh and English 

have used most successfully in battle are the Renault, Gnome, 


Hispano-Suiza and the Rolls-Royee. It is now apparent that 
this Government will build a certain number of each of thes 
motors in the United States. Contracts have reeently been 


American 


motors and other contracts are pending. 


His 


In addi 


manufacturers for Renault and 


tion, s Government will provide additional equipment for 


the French automobile plants which are making airplane en 


gines and will 


also supply several thousand mechanies, who 


are now being recruited. The original program was to build 


only 5000 Liberty motors in France, but latest information 


» effect that 


the United States will assist the French 
a large number of French and English engines as 
An important step in the airplane program was the taking 
the Aircraft Board of the plant 
equipment of the General Vehicle Co., Long Island City, N. Y., 
at a price said to have been fixed at $2,500,000. 
Vehicle Co. 
for the 


list of 


over by Production and 


The General 
has been figuring for some time on a large econ- 
tract manutacture of Gnome motors and had issued a 


about 900 machine tools to be purchased. 


The plant 
will probably be used by the Aircraft Production Board for 
(The 


experiments in airplane engine construction. 
vol. 100, no. 22, November 29, 1917, p. 1331) 


Iron Age, 


National Advisory Committee for Aeronautics 


The last annual Executive Committe ot 


the National 


many 


report of the 


\dvisory Committee for Aeronauties gives 


interesting data on the activities of the Committee dur- 
ing the fiscal year 1916-1917. Naturally, some of the activities 
ean be mentioned in only a summary manner, but the report, 
nevertheless, first shows that a large volume of important work 
has been performed. 

In March 1917 the committee arranged, in conjunction with 
the National Research Council for representation on the For- 
eign Committee sent abroad by the National Research Council, 
to obtain detailed. information on scientific matters of impor 
tance in connection with the war. Dr. Joseph S. Ames was 
appointed as such representative. 

In October 1916 the committee took under consideration the 
question of the selection of a suitable site for its proposed 
experimental laboratory. In this study the committee acted 
in cooperation with a board of officers of the U. S. Army 
which had been appointed to inspect sites for the experimental 
station and proving ground of the War Department. 
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At the suggestion of the War Department requesting reeom 


mendation by the Advisory Committee in the matter, this com- 


mittee inspected several proposed sites, and after making 


inquiries as to the general health conditions and the problems 


of accessibility to Washington and the larger industrial centers 
of the East, from enemy naval attack, elimatie 


to the 


protection econ 


ditions, and eost of the site, it made recommendation 


War Department for the purchase of a site about four miles 


north of Hampton, Va., which 


by the War De partment, and 


recommendation Was accepted 


the site was purehased. 


On this tield the War Department has allotted to the com 
mittee a space suited to the erection ot the ‘ommittee’s nro 
posed research laboratori The committee has designed the 


first building of the group contemplated, and the design has 


been approved by the arehitects Tor the Wan Depart ent 
Contract has been entered into with the J. G. White Engineer 
ng Corporation, New York Clty, ol he ere ) { he 
laboratory at an estimated eost of >S0,900 The lab tory 
building is now in the course of constructio At s labora- 


tory the committee will carry on, in 
investigation relating to 
study of planes in free 
preparation plans for 
installed at Lang! 
high wind speeds 
as plans are ready 

Producti 


1] . { 
problems reiating 


ooperates Aireratt 


The committee has « 
Board in connection with a wide variety ot 


1 4 ‘ { 


to the desi¢n, specifications, and tests of aireratt The eom 
mittee has now in hand (November 1917) a most important 
investigation on the use of steel for airplane construction, and 
IS Supervising the development of a design tor construction 


in steel, to be later subject to a program Oo! tests intended to 


‘ 


show the possibility s of such type ot 


eonstructionu 


In connection with the subject of the materials tor airplane 


eonstruction, the committee has given its attention chietly to 


the investigation of strut forms tor airplanes, the strer oth ot 


spruce spars, and the development of cotton airplane tabnies 
as a substitute for Irish lnen 
In the field of 


aircraft, the committee has cooperated with the Bureau of 


power-plant design and construction for 


Standards in the design, construction, equipment and opera 


tion of a large vacuum chamber, enyvine laboratory 


testing 
which is intended to reproduce the conditions of aeronautie 
engines operating at high altitudes. This equipmert has been 


installed with special reference to the development and im 
Investigations 
The 


the 


provement ot the Liberty engine and important 


being carnmed forward. 


bearing on this problem are now 


committee has also carried on a number of researches o 


subject of radiator design and proportions, carburetor design 


; 


and adjustment, ignition apparatus, and is continuing its study 
of the problem of an airplane engine muffler. 


At the War 
loaned one of the members of its technical staff for the super- 


the request of Department, the committee 
vision of tests on the first Liberty engines at Detroit, Pike’s 
Peak, and elsewhere, to determine their mechanical and thermal 
efficiency and the power delivery of the engines at various 
altitudes. 


The 


relating to the development of various instruments used in the 


committee has undertaken important investigations 
navigation of aireraft and in testing aireraft in free flight. 
In particular there has been developed an improved form of 
geographie position indicator which will be of special value 
in connection with certain free-flight tests under considera- 


tion. 




















I ! ! Thre ub weet of aireratt 


communications, the com 


in the development ol a 


ding from airplanes and intended to atisty the 
require nts of the army and navy Means for reeeiyir 
\ sin an airplane have also been invest vated, and 
! en estabh hed that a very elheient ree ne en 
1) 4 e sound method is practicable; jy estivation are 
: carried on regarding means for detecting host] 
velo y are visible or before they , be heard 
‘ ea 
{) \] ‘ Mae Co 1 ‘ ov} l dey Co ( ! mn 
methods for mappine fro plan ch 
) ) l i if ] ley wou ‘ ) i 
Alot were made fo , 
1] y enmera , ' ' } 
‘ 1 at ~ ‘ il ‘ i re 
) —_ Inder ‘ 1) 
sl ) ! ! r} 
ble | ‘ hie r | 
’ ! nity i] re ) 
ai oe 
‘ ‘ ? hig a 
) () ‘ It | 
‘ ration of } ( \ (j 
( ‘) ' wal ) ) ‘ 
‘ i \ 
\\ “ ; ; ia 
iT rr , ‘ ‘ ‘ 
} tl e) Lo this 
Ppropriate 1 ‘ ppe ed 
‘ i ) ! ! ) Ihe 
(i re ie | i ‘ i | oe ‘ 
‘ " veo! the ‘ States (re) i 
‘ hundreds of estions and inver 
) ) Lh yee head relerres 0 by the War 
ay ‘ he on to the suggestions and in 
‘ res Oo the comm | I} 5S Work has 
. on o me a caretul study, and has 
‘ ) erable neredse he chnieal and clerical 
eonn oe ! order to eure tor the very lara 
" ‘ ! itt? study ina correspondence with a 
ventor regard ! ¢ matters Several suger OllS Oo Value 
have ene recs ed and brought pron ptly to the atte hn ol 
‘ r Grovernmet office that was most re el 
Dur ( I committer has ¢ en lurther attentio 
to the subject of the definition and standardization of technical 
tern ser nh aeronautics, and has prepared a il irther Cadiliol 
OF its Dulletin on the sub jeet ( Technical Re port No. 15 


On recommendation of Decer 


the Advisory Committee, in 


ber 1916, the War, Treasury, Interior and ( ommeree Depart 


ments adopted the metric izhts and measures for 


aeronautical 


Ssvstem ot we 


all drawings and calculations on for use 


matters, 
with the accompanving Enelish ex ulvalents 
I | 


The comuuttee has made progress during the vear in the 


study and investigation of the following problems: 


Stability as determined by mathematical investigation 
Air speed meters 

Wind seevtions 

Aeronautical-engine design 

Radiator design 

Air-propeller design and eflicieney 

Forms of airplane 

Radiotelegraphy 

Non-corrosive materials 


Kha ! Catnbered irlaces 

Pern connes 

Chara ‘ ‘ ) ‘ rire ( er 
Standard ) ‘ ‘ erials 


lirst Machine-Made Liberty Mnvine 


i? 
! ¥ ‘ 
i 
| 
I ) 
\\ 
\ | , 
) } ) 
Exchange of Technical Information 
with the Allies 
There ) t party r ! ! rite r 
of naval ind teehy i ! rl Ol ) Pe] hie ) 3 with 
which we re ed ourselves vy reg O . 
Value in view ‘ yar experiences I ‘ No ) is 
to broad Do ~ ) ! respaer ( ‘ 0 CO ri 
demo ratie pations ” has 1 ulrenc prove elthea y he 
conduct Ol naval war 
While the details of what have be done, and how we have 
done it, must wait until it is per ble to spread them unor 
pub ( record, this su ! I tye Ver > our peo ‘ In 
he navy we have prepared for and have met ¢] ' 
present we ire preparing to re co ile we 1) 
thle to meet any call for create: duties, for more exac M4 
responsibilities ne best Way to secure endurit pene s to 
prepare unceasingly, night and day, for the winnine of the 


(From the annual 


wee Lhe Official Bul n, December 11, 1917, p. 11 


war 


report of thre 


Burn More Wood. Suave Coal, Fuel 
Administration Urges 

Phe Fuel 

The | 


with the Departime nt of 


Administration issues the following: 


{dm 


Agriculture, has Inaugurated an inter 


nited States Fuel ustration, In cooperation 


SIVE substitution of wood for coal The 


campaign for the 


auction is taken as a means of conserving the coal supply 


In this connection it is announced that the Department of 


Agriculture will provide the services of expert Toresters, who 


will supervise cutting of wood so that no damage may be done 


'o growing timber, and that the largest use may be obtained 
of the supply of wood. 


“ One cord of hardwood is equal to a ton of coal. according 








100 


to the experts of the Fuel Administration. 
the Fuel 


showing that there is a vast quantity of dead wood in many 


The Department 


of Agriculture and Administration have statistics 


sections of the country, and that the supply in many com 
purposes. This wood, in 
(Official Bulletin, 


munities is sufficient for domestic 


many instances, is destroyed as waste.” 


November 30, 1917, p. 5) 


Enlistment of Students in the Technical 
Schools 


The Marshal 


gram to the governors of all states: 


Provost General has sent the following tele 
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JOURNAL 


soc. ME 


Tut 


151, 


the addition of sub-paragraph D as follows: 


* Section Selective Service Regulations is amended by 


“Under such regulations as the Chief of Engineers may 


preseribe, a proportion ot the students, as —_ by the school 
faculty, pursuing an engineering course in one of the approved 
the War 


may enlist in the Enlisted Reserve Corps of the Engineer De 


] 
Schools 


technical engineering listed in Department, 


partment, and thereafter, upon presentation by the registrant 
such certificate 
shall 


ulitary 


11, 


to his loeal board of a certificate of enlistment, 


shall be 


be placed It Class 5 on the 


filed with the questionnaire, and the registrant 


eround that he is in the 
the | nited States ia 


service ol December 


1917, p. 4 


(Official Bulletin, 


U. S. BUREAU OF STANDARDS 


ation ot building stones of the United States 


the 


investi; 


N the Y 
| now be Ing 


of sandstones have been completed and 


conducted at sureau of Standards, the tests 


work begun on the 


Indiana limestones with a view to grading as to quality and 
use. 


the 


The special experimental freezing apparatus for testing 


stone has been installed and into 


s now ready to put 
operation. 


On F loc rs. 


stresses and loads on floors built under the regulations of th 


Stresses Investigation is being made of working 
Baltimore Code as compared with floors built under Govern 


ment regulations. Preparations have been 


for the 


completed for the 
Yards Doeks, 


made On ¢ 


testing of three f'oors Bureau oft and 


Navy Department. These tests are to be onerete 


floors in warehouses located at New London, Conn., Charles 
ton, S. C., and Hampton Roads, Va. It is anticipated that 
these tests will be made within the next few weeks rhe 


results will afford an excellent opportunity for the investiga 


tion of flat-slab floor design, as the floors i question art 


designed by three different systems to carry the same liv 


load. 
The 


the Bureau of Standards has increased 800 per cent during 


Cement Testing. amount of cement testing done by 


the past month over the corresponding period twelve months 
ago. 
\Vieel 


Wheels for Motor 


were tested for the War Department, covering different makes 


Trucks. A number oft truck wheels 


ot wheels The wheels were submitted in pairs, each ineluding 


a front and a rear wheel. The testing was done in a large 


3,200,000-lb. Emery testing 
Watches. 


on 1200 stop watches to determine their accuracy with a view 


machine. 


tests 


Test of Stop The Bureau has carried out 
Runs of 30 see., 1 min., and 5 min. 
0.4 see. 


Only 10 per cent of the watches failed to pass the 


to acceptance on contracts. 


were made on each watch and a tolerance of was 
allowed. 
test, some for defective mechanism and the majority for ex 
ceeding the tolerance. 
Investigation on Cloth Tapes. A comparative test of sam- 
ple cloth tapes was made to determine which would be most 
suitable for use in rough measurements such as the measure- 
ment of hulls of vessels of the Steamboat Inspection Service. 
This test included determination of the errors of the tapes: 
the 


after tension had been applied: the effect of moisture on the 


the change in length with tension; recovery of length 


tapes in their original condition when new, and the effect 
upon these factors of wear upon the tape. To ascertain the 
latter, the tapes were run by means of a motor and idler 
nulley over a series of obstructions covered with sandpaper 


that removed 


part of the coating in a manner sil t 
would take place In ust One ot the tapes was a so-called 
metallic tape having several threads of metal tinsel running 
lengthwise ot the tape The other was a linen tape without 
such threads. The latter tape showed greater changes in the 


first the 


the 
the efforts of 


test and its surtace was worn otf mort 


part ol 


latter part of the test, resulting in greater exposure to 


moisture and consequent shrinkage of the 


tape 

Instruments and Vet) 4 A new profile device = De 
constructed trom two discarded theodolites and a “ last-word 
ndicator,” and will give errors profiles without comput: 
tion, thus making a great saving in tim Another important 
eature 1s the metho Oo i ust? prol es, whieh eparates 
he adjustments necessat or proper alignme o two «de é 

otlons 

Shor Weal V s Note mav be 1 ‘ } su 
cesstul conelusion of cases avalst ! ning comp es \M 
land, inaugurated by the Grand Jury All { 
as a result of disclosures made by the Burean atter test of 
nine seales in this r v1Ion (ne company was ~O00 and 


costs. Sentence was withheld in another case until the con 
clusion of negotiations between the miners a } p 
regarding the payment of back wages which have avecumulated 
as a result of short weighing of coal mined 

Infra-Red S pe froscopu. Dur i November ¢ \ } 
infra-red photography was continued. Data were collected 


which will enable the absorption lines in the soler speetrum 


to be elassified as solar or terrestrial. ‘The latter are due to 
the selective absorption ot the earth's atr iosT here. Che 
spectra ol iron and cobalt have been extended well beyond 


Angstrom units or 1 u, and the 
700 A. The 


and cobalt spectra have been collected and the data are ready 


10,000 nickel spectrum has 


been photographed lo measurements of iron 


for publication. . preliminary report on the solar work has 


been sent to press and will shortly be available. An important 
development of this work is its application to military pho- 
tography. 

Research. <A 
problems are being investigated by the Bureau, among which 


Engineering large number o 


engineering 


some typical examples may be cited: design of airplane thrust 
and torque dynamometer, investigation of aluminum struts, 
magneto couplings, arc-welded sheets for lifeboat construction, 
design of instrument for measuring tension in airplane cables, 
machine-tool investigation, investigation of structural columns, 
and many other problems of military importance where the 
subjects are of confidential character. 














NEWS OF OTHER SOCIETIES 


Society of Naval Architects and Marine 
Engineers 


OYAL support ol the Government in the 


present crisis 
was pledged by the Society of Naval Architects and 
Marine Engineers at its annual meeting held in New York. 


No 
Pres 
thre 


ember 15 and 16, and at the same time in a petition to the 


dent ot the United States an earnest plea was made tor 
builder of merchant 


National 


vi 
he 


appointment ol ~ 


a representative 


as a member of the Couneil of Defense, wher 


h 
other important industries engaged in war work are now r pre 

1 hire ! l the me rs ind a rhe i l ) iit | 
followes is addressed bh } Secretary o e Na 
} ( mar er ot he l ed St es SS] ping Boars 
Mmergene eet Corporation and = repr i shipb 

! he ditlieulties which shipbuilders are now tacing. arising 
trom the shortage of labor, labor troubles anc reent nee 
OL Increa production, Were constantiv reterred to lwo 
of the papers presented at the technical me “r ( v 

il }) ses OL the labor proble ! ae ¢ 
Sel e ent WwW «! as ecent Hee sta er i thie 
Fore River shipyard, and which has proved so sue ful that 
the de prin es on whiel s base ( eing 
extende ) shipvards of the eountr hro e | ria 
Se! ct Department of the he rveney Fleet Corporatio: 
he her paper, by N Constructor T. G. Rob U.S. N 
analyze principles of industi ore ‘ 
as app ‘ e orga on oO shipvat . other 
ph ‘ ( or ques ) is aj ‘ oO Lhe O ) 
Marine Engineering and the Edueation of Marine Engineer 
elles : hree papers ! es 
metho ) ng ibricated ships developed | n 
Chester Shipbuilding Company, Ltd nd the Merchant Ship 
bu ling Corpor ol lhe second Wave the resulis oO ests 
atl the (rovernme ‘ erimenta tant l! W as I oO 
ordinary ship sections are replaced by straig! e sections 
with rounded bi res The results o hese experiments les he 
author, Naval Constructor William MeIntee, U. S. N o the 
conclusion that cargo vessels can be built on simplified lines 


resistance 


which will give practically as good results fron 


standpoint as those built on the present conventional li 


[f propulsive efficiency is also taken into account, it is believed 


that the simplified form will have, at least in certain « 


uses, 
advantages over the present type. Robert 
W. Morrell, hull superintendent of the Standard 
I Ne W Jersey, 


construction, showing that the total tonnage of American 


The third paper, by 
Oil Company 
oO outlined recent developments in tank-steamer 


ers now in service represents about 20 per eent ot ti 
the 
L915 

the modern tanker was 


to 9100 


Great 
Pre 


5200 


American steel-vessel tonnage, exclusive of that on 


Lakes, as against 10 per cent at the beginning ot 


1915, 


while 


to the average 


it 


vious size ol 


tons, at present has increased tons. Along 


with the increased size has come the development of the shelter 


r 


deck type of vessel, and a growing tendency to adopt a straight 


sheer line amidships. Special constructional features which 
have recently been developed are the adoption of the rolled 
tee-bar section for oiltight work and the use of the multiple 
punch. In closing, Mr. Morrell points out that as all of the 


tank vessels now under construction are for 1917-1918 deliv- 
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ery, and as the Shipping Board has failed to provide for any 
tank-steamer construction in its shipbuilding program, the 
building of tank ships will soon be at a standstill in this coun 
try, in spite of the fact that the tra sportation of oil is one of 
the greatest necessities in the war 
The submarine question was taken up two papers, ont 
by Naval Constructor E. S. Land, 1 S. N., whi issed 
he relative advantaves ind adisad ntace oO ~ (ri¢ na 
double-hull types of submarines, and the other by Marley F 
Hlay, which outlined the influence of the war o bmarine 
poliey and advocated a new pe yal r ed as 
Co I Or Il ‘ espe ie O er 0 are 
! ibmarines 
several papers ae i \\ t ir i iu Py 
one by Dr. K. Suvehiro Japan, deseribing a de 
ce for comparing the rotation of sha ther | H. | 
Hibbard, reviewing the applications of electric iri0u 
] es on shipboard, and a t ( | \. S ! 
viving the results of the appli on of gyro ers on 
ward ship r the prevention of rolling. \ ere 
so given by W. W. Smith in a paper on Wu Fouling 
Resistance on the Naval Collier Neptu is deter ed both 
by odel exper ents in the Was! rton wine ol! 
e serviee pertor ce ot the vesse d by Messi A. G 
Mattss Chor ya . : 
(yre 


National Machine 


Tool 


l¢ National Macl at 


Builders’ Association 


Tool Builde 


ra’ 


\ssociation was held at the Hotel Astor New Yor on 
Octoher 30-3] 

lhe Machine Tool Builders’ Association. « post 3 
1 the owners and the executive heads of machine-tool-building 
concerns, generally devotes its time more to the commercial 
than to the engineering side of the business he session was 
marked b very keen interest in present conditions Pres 
lent J. B. Doan set the keynote in eal itt on to er 
mportal part that the machine-tool builders Ow pila the 

ecessities of the Government Followed, as this wa , py & 
alk by Mr. Henry Japp, C. B. E., Deputy Director General 

U. S. tor British Minister of Munitions, the members and 
suests were still more impressed with the obligations resting 
ipon them in the present erisis. 

In an executive session, Mr. George E. Merrvweat} ed 
in a very intimate manner, and impressed by citation of 
actually existing conditions the necessity ineumber Do ( 
machine-tool builder to urge forward work in this indust1 

While there is no doubt but that the memb« rship in all cases 
have been feeling the responsibility that is upon them at this 


time, vel 
the 


be needed to help improve conditions. 


em more than ever 


eting impressed upon tl 


that possible efforts that they could mak« would 


Guns and ammunition 
are needed, and in large quantity, but before they can be pro 
duced to the extent that they should be, machine tools of nearly 


all types are wanted to produce them, and, as on 


spt aker 
expressed it, while there might be a change in conditions later, 
today the machine-tool industry is the one that the manufac 
turers of all types are looking to to get out their production 


It is inspiring and helpful to participate in such a meeting 
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as this was—to see the response of men to the call when the 
necessities are visualized to them relative to their own busi- 
nesses, and they respond with the purpose of doing not their 
“bit,” but their whole. 

The keynote of service that President Hollis struck at the 
time of installation into office last vear, permeates not only the 
general engineering branches, but every branch of the service 
with whieh engineers and their co-workers have to do. and the 
complete printed report of this meeting, when it appears, will 
be well worth careful reading by all. 

At the business meeting, J. B. Doan, of the American Tool 
Works Co., Cincinnati, was elected president 


W. A. VIA 


Catalogue Studies 

Through the courtesy of Mr. George Francis Whipple, the 
United Engineering Society Library has received a complete 
set of the Catalogue Studies compiled by him, together with 
a bookease for the fitty five volumes comprising the set at 
present. 

This work represents an attempt on the part of some one 
hundred and fifty manufacturers of technical merchandise to 
make their catalogues more useful for reference purposes than 
such publications usually are. The machine catalogue of to 
day is an expensive and valuable book, useful not only as a 
price list of the manufacturer’s products, but also frequently 
as a manual of current practice, and for its tables of various 
constants, formulae, ete. Many catalogues are distinctly valu 
able as textbooks for educational purposes. Nowhere else are 
the latest approved methods so promptly available in print 

This material has, unfortunately, not been easily accessible 
in the past. This is partly due to the form in which it is 
published, partly to the difficulty of separating the useful 
material from that of little relevance, and partly to the lack 
of any key or index to that portion which is worth while. 

To remove these difficulties has been the objeet of Mr. Whip 
ple and the firms represented in this collection. The valuable 
catalogues issued by these firms have been selected and assem 
bled in fifty-four binders of convenient sizes. An additional 


binder contains blueprints, charts, ete. 


This Month’s Abstracts 


In the section Air Engineering a practical method is recom 
mended for measuring air delivered by a turbo-blower; also 
the drop ot pressure in compressed air hose is diseussed on the 
basis of tests carried out at the University of California. 

An article on the hardening of aluminum bronze is indirectly 
abstracted trom a German publication. It may be mentioned, 
in this connection, that with the exception of a Tew publica 
tions, mainly those concerned with aeronautics, marine engi 
neering and internal-combustion engineering, there is at pres 
ent no prohibition on the part ot the German Government ot 
the export ol engineering publications. It has been stated, 
however, that the classes above referred to, as well as some 
of the medical and surgical periodicals, are not allowed to leave 
the country. 

In the section Firing and Fuels is reproduced a chart pre 
pared by Walter N, Polakov, Mem.Am.Soe.M.E., with which 
to make various records for coal. 

Another article abstracted from Power deals with the eon 
trol of smoking chimneys and describes a system of electric 
signaling by which an outside observer can call the atten 
tion of the firing squads to the fact that their stack is smoking. 
The subject of the flow in channels with large expansion ratio 
is abstracted in the section Hydraulics. The classification of 
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this article is, however, somewhat uncertain, as it dea hoth 
with the flow of air and the flow of water. 

In the section Machine Shop will be found brief answers 
given by various machine-tool builders showing their attitude 
toward motor drive. It is significant that the majority clearly 
recognize the value of motor drive, and that not a single com 
pany expresses its disapproval of this system 

A diseussion of inspection of serew gages for munitions « 
war has been abstracted from a pamiprl let publishes 1] ] 
Bingham-Powell, of the British Ministry of Munition 
United States We understand that this pamphlet 
printed in part or in full im an early issue 


VW hi yiist 


In the same section attention is e«alled to a bri 
fications for munitions prepared by the Librar Keng 
eerlng Societe W hile t Claiming to | 

His tis fais bel en il prove « nterest 

The retrigerator cars of the Baltimore & © I 
seribed and illustrated in the section Railroad Engineering, are 
if terest that the svstem of insulatio 
ent trom thie Ishii prone lee | ‘ hh erhe 
are also made 1 1 rie el W \ 


In the siime section, Rt: Mrowe | neineeril 


mere iostracted rol ha ry i 

ithe - ripe ement Phe entrance of the s 

to e war suc 1\ ecessitating the pt 

lwantiles of aires iid indirect war materia iry 
not designed to inde f articular elass of mater ‘ 
ed the iflous boards te e aloptie ofa ‘ 
sVstem of standardizatio Phis ts turn. } ‘ 

ort to extend stabhada ition to Clas ere t WwW vil 
nel KHOWh Detlore As s owl yV the editorial ) ‘ 
DN the account of the meet rF «@ thie Aeror Lutiea Nel al 
America, also in this issue, this tendenev is bee ! to meet 
opposition from various quarters. [t may be of 
connection to reeall that Sir David Henderson, ric 
charge ot aireralt productior Great [Dritain, 
hely cautioned this country against exeessive standat 9 

lt the section Stean kngineering are two artiets one ol 
nozzle characteristics aud the other on puritvir r 
water lor surtace condensers which wert nelirect | traet 
from German publications 

( leaning conde ser tubes in pol saere with | mrocth, « 
us practiced in South Africa, is deseribed an: str 
appears that this method vives wood results, but rather 
expensive unless the acid ean be secured at very low cos 

In the same section J. ¢ Llobbs, Mem.Am.Soe.M.E.. de 
seribes a gas-fired boiler installation (from a paper before the 
Engineers’ Society ot Western Pennsylvania TI} nustalla 


tion is Of interest In Many respects as seve ral constructional 
difficulties had to be overcome, Among other thir rs, t «le 
scribes a horizontal-type baffle in the boilers, and a special 


yas burner permitting an absolute control of the relative quan 
tities of gas and air, 

Heat transfer from air to pipes forms the subject of an ex 
tensive discussion by Charles H. Herter before tl America 
Society of Refrigerating Engineers. One of the eonelusions 
arrived at by the writer is that, within certain limits of velocity 
of flow, the coefficient of heat transfer from air to pipe varies 
approximately as the two-thirds power ot the velocitv instead 
of as the square root of the velocity as has frequently been 
stated. 

Friction of slime pulp in pipes is diseussed by E. J. Laseh 
inger in a paper before the South African Institution of Engi 
neers and is abstracted in the section Varia. 
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REVIEW OF ENGINEERING PERIODICALS 








SUBJECTS OF THIS MONTH'S ABSTRACTS 
| \ Kt STA ~ ‘ \I ‘ 
\ \ 
) |) } | ~ ; l I 
l Vil [>t s 
I i i i ~ 

\ 

‘ ‘ I I 
\ ’ 

! ‘ ' I 

| K \ 


For Articles on Subjects Relating to the 


Vunitions. 


\eronauties 


H ar. see 


feronautics, Firing and Fuel 


Railroad Engineering. Varia. 


| \ \ » YV4. Dees er! ; ()] ) () 
re or rte , 
mats i Ml \ | 
i , ) ’ ay my 17. p { ) 
S72 if ) ‘ ‘ ’ 1 the ene ‘ ) nes 
; es., & table ( ul eo 
the composition o he solder at il r other de 
eral detailed dimensions. frictic SSeS ) 
mands hat 1 ” tile rom ? \ j y pur 
t ties nertia rees ‘ ‘ Ww i 
Cw wad , 
| nsions. ete Various yar ot he ul 
Ba! tt Metal for Bro» Ba l Bear 1 the i y } } } 
s Lif ‘ \ Shale si) > yw ‘ l ) ) ruc 
tion determines muposition of the 1 eri ‘ h , 
ods for taking a sample tor analvsis and ot manutacture No 
scrap 1s permitted to be used othe) than t} at produc 1 1 t! AIRS AN SES \ Zahn ‘ d no J 
manufacturers’ own plants, and which is of the same compos December le, pp. OOT-008, lo figs. Aerodynamic analysis 
tion as the material snecitied of the operation of an a ew, tollowed | ‘ ess sis 
ow Amon: othe, ! ~ rhe er eT } r 
Seamless Bra Pubes Phe specineation deter ( t “ N ; \ ite! 
which is a ) ? ‘ ) vhiel rhe I le ( nda 
composition of the material, method of manufacture, va vegan 
. Various el rope! ‘ pre ' v7 11) Lr] 
prope rties and te It is stated tl bce ib resistan | ) a er vb 1 QuIcKI 
ler ed 
to the corrosive action of salt water, salt air and gases As 
regards tests, the lollowing are specihed flattening test, ex Som \ \1 
OMI OTES O HE 4 RN« \ N rH ‘ vl ) () 
panding test, and hydrostatic pressure test, in the latter cast uum Draw EP ; 19 ’ 
‘ 1 \ METER, Alng Lerondu vO io, no 210 
with a tensile stress of 7OOO Ib. per sa. n n the tub 7 
! ‘ | | new series), October 24, 1917, pp. 308-314, 6 figs Discus 
no ease shall a test pressure of more than 1000 th. per sa ! ‘ oe ’ ’ : 
sion Of a method ot determining the best diameter for a 
be required. A table of tolerances of outside diameters and ae ’ 
propeller, such method to be employed in a particular ist 
. ’ ’ ; , ° . . 
wall thicknesses iso viven Among other thing s stated } : 
where restrictions as to engine power, speed and revolutions 
that when no length is specitied, the tubs mav b ped U : oe , r . : 
are completely defined lhe writer attempts to reeoncile th: 
stack length of 10 ft. to 14 ft When ordered definite Ot cast lod 
Newtonian method with the blade method and expresses th 
lengths, no length shall be less than that speelhed ] | } 
I belief that there is no real discrepaney between the tv 
»} } » r 4 , . ! . 
Phosphor-Bronze Ca ngs for Bearing methods, except in quantities utilized 
Cold-Rolled r Drawn Carhbon-Nstee Bars \ table is riven 
] ~~ -DOITITS ‘ . , rr 
showing the physical properties indicated by a tensile test FRENCH AND Britisu S1 ‘ARY AERO ENGINES. Flight 
] ' | 462 1 9 p 1 16 127.112 1 ke 
namely, minimum tensile strength, minimum vield point, mini no. 462 (no. 44, vol Nov. 1, 1917, pp. 1137-1139, 16 figs 
mum elongation in 2 in. or proportion gage length, and . 
ae BIPLAN ALLEMAND MOTEUR TRIPLACE F'RIEDRICHSHAFEN, 
minimum reduction of area tor bars under 0.75 in. diameter 7 . , . 
id up., TYPE G HH. L'Aés hile, 25 Annee, nos. 19-20, Oct 


of width across the | ats from 0.75 to 1.50 in. and over 1.4 


The composition is indicated with maximum phosphorus 0.045 


or crucible 


and maximum sulphur 0.050, except for eleetri 


furnace steel, where the maximum allowable ot 


phosphorus and sulphur may, at the option of the purchaser, 


percentage 


be limited to 0.034 per eent. 

ANVANDANDET AF LOGARITMISKA POLARKURVOR, VID BERaK 
NING AF FLYGMASKINER, Henry Kjellson, Teknisk Tidskrift, 
Mekanik, 47 Arg., Haft 10, October 10, 1917, pp. 85-87, 3 
figs. 
of heavier-than-air flying machines. 


Application of logarithmic polar curves to caleulations 


ber 1-15, 1917 


German biplane carrying 450 hp. in engines. 


Description of a twin-engined three-passenger 


MetTaL In AEROPI CONSTRUCTION, A. Pomulio. 


Age Weekly, vol. 6, no. 9, November 12, 1917, p 


ANE Aerial 


378 


Arr Hose 
Machinist, 


Economy oF TIGHT B 


December b. 


CONNECTIONS, Glenn 
47, 23, 


Points out the frequent occurrence of 


American vol. 


985-986. 


Harris. 
1917, pp. 


costly leaks in air lines and hose, and recommends a number 


no. 


of remedies to prevent the costly waste of power. 
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Air Engineering 


MeasurRiINnG Air DELIVERED By A TURBO-BLOWER, Thomas G. 
Estep, Jr. In the measurement of air delivered by a turbo 
blower to blast furnaces a new problem has been presented to 
engineers. It is very essential that the volume of air delivered 
to the furnace be known at all times, and it is even desirable 
that a continuous record of this quantity be obtained so that 
a comparative study of the furnace operation can be made. 

The blower itself does not give any means of determining 
this quantity. On the other hand, as it produces a steady tlow, 
any of the approved methods of measuring gases can be used, 
the only question being to select the most accurate and simple 
method. <A pitot tube in the intake pipe suggests itself as a 
simple means of measurement, but before such an installation 
will give reasonably accurate results certain factors must be 
taken into consideration, such as the uniformity of the internal 
diameter of the intake pipe, the possibility of eddy currents 
in the pipe due to the presence of ring seams, and finally the 
possibility of the intake pipe being so short that the flow does 


no pecome 


uniform before being measured. 


The writer reeommends as the best solution a combination 


of a standard orifice and a pitot tube. The standard orilic 


may be placed in the end of the intake pipe directly under th 





DROP IN PRESSURE IN POUNDS 





ons DHtenDSS OG HH WD BH S 


CUBIC FEET OF FREE AIR PER MINUTE 


Fic. 1 Drop IN PRESSURE IN WOVEN HOSE 


DELIVERED AT DIFFERENT 


AGAINST AIR 
PRESSURES 


hood, and the pitot tube used to measure the veloeity of the 
air leaving the orifice. 
With this arrangement practically no changes are required 


The hood 


in order to install a sereen and give a free inlet to the orifice. 


in the intake pipe. may have to be raised a little 
Some tests made at the laboratories of the Carnegie Institute 
of Technology showed that if the hood was at least one-quarter 
the diameter of the pipe away from the orifice it would have 
no influence on the i ow. 

With the orifice at the end of the pipe the velocity of ap 
proach is zero, which facilitates the construction of the chart 
of the recording mechanism. Further, with this location of th: 
orifice, static-pressure determinations are not necessary, and the 
pitot tube in reality becomes a simple impact tube, with just 
one connection to the recording device. 

The length of the intake pipe has no influence on the meas- 
urements. If the orifice diameter bears the proper relation to 
the pipe diameter, the loss in pressure in negligible. Carnot 
many years ago proposed an equation for this loss, as follows: 
(V,—V,)° 

> 


29 


Lost head 


where V, = velocity of fluid in pipe, ft. per see. 
V, = velocity of fluid in orifice, ft. per see. 
g = acceleration due to gravity, ft. per sec. 
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Tests 
made at the Carnegie Institute of Technology showed that this 
equation will give fairly close results. 


and the lost head is in feet of the fluid being measured. 


When the velocities are 
low the calculated loss is too high, and when the velocities are 
Over the 
of the 
If an orifice diam- 


high the equation gives results too low. 
tests, the 


range ol 


velocities used in the variation actual and 
caleulated loss did not exceed 7 per cent. 
eter of about six-tenths of the pipe diameter is used, and the 
lost head reduced to actual additional horsepower required to 
drive the turbo-blower, it is found that it amounts to less than 
half of (The Blast and Steel 


Plant, vol. 5, no. 12, December 1917, pp. 558-559, 1 tig., pe) 


one one per cent Furnace 


Dror OF PRESSURE IN 


Weeks. 


tion in the Mining College of the University of California t 


determine the drop in pressure that compressed air 


Hose, Walter S 


Data of tests made last year under the writer's dire: 


COMPRESSED-AIR 


Mmaervoes 


in passing through a 50-ft. length of commercial air-drill hose. 


The tests were made on 34- and 1-in. hose, and the results 


are presented in the form of charts, of which the one for the 


‘,-1n. hose is reproduced in Fig. 1. Approximate tests were 


made on the drop through the fittings alone, but this 


also 
proved to be quite negligible. 


The writer also makes some practical suggestions. It is ne 


essary to have the hole in the hose of the specihed size he 
hose with the most ‘oive ” has the least arop nh pressure, 


because when it is under pressure the diameter of the hose is 


slightly inereased. | 


Wire-wound hose is very rigid, and in ad 


dition otten corrugated by the tight winding These corruga 


tions increase ftriction and constrict the 


vol. 8, no. 11, November 


opening. 


1917, pp. 434-435, 3 


Ee naine ering, 
figs., €) 


Attention is called in this connection to the article, Econon 


of Tight Air-Hose Connections, Glenn B. Harris, American 


{ 


Ma hinist, VOL. té, 


GF Decembe) t), 


LOL? pp OS85-USE) 


Cooling 


W ATER 


Indian and Eastern Engineer, New Series, vol 


MECHANICAI “ HEENAN ” PRIN 


$1, no 


COOLING ON THI 


IPLE. 


13, September 1917, pp. 85-86, 2 figs. Description of the 
“ Heenan” cooler applied particularly for cooling jacket 
water of stationary gas engines. The cooler consists of evlin 


ders built up of galvanized sheeting wound into the form ot 
a spiral with the air space to each convolution. It will bé 


deseribed more fully in an early issue of THE Jot 


RNA 


Engineering Materials 


HARDENING OF ALUMINUM Bronze. According to an articl: 
in the Giesserei Zeitung for June 1, aluminum bronzes ¢a: 
be improved by W hen 
less than 7 per cent copper, the thermal treatment will not 


affect the properties much. 


thermal treatment. they contain 


Higher-grade bronzes ean be 


hardened, however, and by the further addition of iron. 


silicon and other elements the mechanical properties of th 


alloys ean be much varied, Thus, e.g., bronzes ean be pri 
pared having a Brinell hardness of 100 without being brit- 
tle. An aluminum bronze resembling in its mechanical prop 
erties a 0.35 carbon Swedish steel was given hardness values 
ranging from 100 to 260 by various thermal treatments; such 
bronzes of great hardness will answer as bearing metals even 
for high speeds. The following figures are given as to the 
properties of a 10 per cent aluminum bronze containing some 
titanium, the percentage of which is not quoted: 














JANUARY 
1918 


Bronze as Quenched After Thermal Treatment 
Cast Bronze at Different Temperature 
Limit of elasticity 96 19.8 27.7 to 19.2 kg. per sq. cn 
Tensile strengt} 71.8 73.6 67.7 to 64 kg. per q n 
Elongation 10 o t ip nt 
Cor tion f 7 ~ ) _ 
Itr adr Lim | 18 14 
/ / ‘ria ly ‘i ria i) hy } rey f 7 ri 
9) I?, Des ver L917, pp. 1144 
leSTS Cork FOR Fricrion ¢ rCHES AND OTHER SIMILA 
P? oses, G. G. Beeknell and C. N. Wenriel fmerican Ma 
} oO 7 0. 23, December 6, 1917, p. 972 Data o 
cor lest obtained in the laboratory of the niversityv of 
|? puret Lr aing 1 summary oOo cor eients ) triectio 


Also data with charred cork to determine the 


} Where miternse hent 


\ . . 1N oh. Dri 
/ ‘ WV hi Annes no. 5. September , 
1917, pp. 683-706, 14 figs.. & table Investigatior 
expansion and velocity of solution of earbon ste: 

It ROOFING TRON » STE Joseph WL W 
chinery, Vol. 24, no. 4, December 1917, pp. 309-311, 3 


188-491, 1 tig 


ber 15, 1917, pp 


ractory broperties o macnesina 


Woops, compiled by A. Pomilio 
Aerial Age We /, vol. 6. no. 9, November 12, 1917, 1 ‘9 


I S Ek AND Wo NG | ORATOR, M. CLS 
Journa limes Soci Varal | Heer oO 
no November 1917, pp. 725-738, 4 tigs \ 
stra ’ Ss paper will appear in an early issue o Ht 


Firing and Fuel 


{ \ \\ ril Wi Ci 
Walter N. Polakeov. 


ro Make Various Ree - or to 
Mem.Am.Soe.M.E. With the 


| presen 
searenty of coal, the old slipshod manner of handlir CO; 
records should not be tolerated By using the ehart Fie. 
the tollown Intormation @an be vained at vlaAlce 


Quantity of coal on hand (bin or vard):; (2) daily coa 


» (4 


(5) heat value, ash and volatile contents of} 


deliveries; (3) when unloading started and finished daily 


balance on hand; 
each delivery; (6) daily coal consumption; (7) coal consump 
tion per kilowatt-hour; 


to date; 


(8S) cumulative consumption of eoal 
(9) on what day any certain coal was used: (10) thy 


demurrage, if any 
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The 


namely, time 


chart two scales, 


month 


construction ol the requires main 


(davs o! the (pounds of 


and quantity 


"1 . 4 , or +} 
coal ). The coal-consumed curve s started from zero o if 
} t rr 
first of the month, as shown, ane row dua as co 
nsed Tron the overhen rit ol vard enel lil he ve! ( i 
} 
distances ) hie? if r rvs ? ! i ai 
‘ Co iptior ‘ ‘ ‘ ‘ ‘ 
dicnutes hie “ Co ‘ 
j 
I hve ou of le ‘ ‘ 
} ie) t i | ‘ ‘ ? i ‘ } ‘ 
‘ ep} ‘ j ‘ ! ( 4 
t ‘ aT i ‘ ‘ ‘ ‘ | ‘ 
on < ? ne ¢ erhe A) 7 ! ‘ 
‘ 
‘ re ; ) J ear \ 
) ‘ ‘ ) 
repre ‘ 
) ‘ 
; mer i 











~ MeEtTHOD oF RECORDING REGARDIN« 


DATA 
CONSUMPTION, Etc. 


CoaY Supp 


‘ ) ! | ‘ ne hor mital line er i ( f 

e! repre ‘ elapsed as period rete 
eries The he 1) horizont e rep 

‘ enat} ) uring whiel he cl rrace el i! were 
ll la Ly 

he analvsis of coal for each delivery may be shown as 


complete as desired, being indicated horizontally opposite each 
delivery In the case illustrated, only the h iting e, ash 
and volatile percentage are show) In the upper part ¢ he 
chart is a reference curve showing the evaporatior per pound 
it coal Any other relatior . such as boi er elhelieney or pounds 
it coal per kilowatt hour, whic may be of use eu aiso be 


placed here 


To facilitate using these charts they ean be plotted daily 


on ¢ross-section tracing cloth, and blueprints can be 


lrom 


“ nt 
time to time (generally weekly ) 
(Electrical 


1917, pp 91] 912, Pp) 


to the managers and purchas 


Ing agents World, vol. 70, no. 19, November 10, 
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CONTROLLING SMOKING CHIMNEYS. Deseription of a method 
ot electric signaling to indicate to the firemen the fact that the 
stack taking care of their set of boilers is smoking. The system 
described has been installed at the Duquesne Light Company's 
Brunots Island Power Station on an island in the Ohio River. 

The station is served by 50 boilers having a total of 32,460 
boiler hp., nominal rating. These boilers are served by 18 
chimneys 


The system was designed mainly as an aid in preventit 


smoke In each boiler room above the firing aisle is a red in 
eandescent lan » enclosed in an opal clobe sous to lnereas¢ the 
glow of tl amp. Outside there is an observation house so 
Bi ail that 41 { ] : | 
S waited i he observer has a view oO ab nil CVs i 
ro. oO he ob rvel Sa switehbonr re cy \\ 
) 
contre red lamp 
I ) 7.) ne S\V ST ¢ ~ 4 = ‘ 
\ 
operate observes that. say N« »>s ~ rs ‘ 
COrres ) oO No ) el i! I} S\W ( \ ) 
, } htc iD - , < 
3a) ! Dove = Serve \ No > Ss = 7? 
\ » re yr mr We oO } me reeor ‘ ! 
S eineer ant va ender ‘ ) ) 
SSS Wh he sm has b re 
‘ ( » N ehar | swite S 
O ! pen « } recor 
OD O his svste ! ‘ err: ) ‘ ‘ 
fi Oe l thie log SVs Wer S 
S ? red d \ ne led ( ‘ relere 
] ol. 46, no. 22, November 27, 1917, pp. 718-720, 4 


S\ Ss. Ge il f ! l é vol. 20 ». 12, Dee ye? 
1917, pp. 924-939, 12 fies. Parts 7 S 
Do Pass Rh VE | S s. Jron 7 
61] 2 decemb 15, 1917, py 1274-1278, 2 rs 
~ hyve seq the construction of this tvpe of lurnace 
s the Incoming gas continuously and eliminates the re 
sing valves required in other heating systems 


Heating 


CALCULATIONS AND ANALYSIS OF A COMPOUND GRAVITY Low 
Pressure Hor Water System, A. J. Wells. Journal of the 
American Society of Heating and Ventilating Engineers. vol 
24, no. 1, October 1917, pp. 1-22, 11 figs., 2 tables, 5 charts 


Hoisting 


[lisrory oF Wire Hoisting Ropes, wiri Nores ox Facrors 
OF SAFETY. EHngineering and Mining Journal, vol. 104, no 
19, November 10, 1917, pp. 832-835. 


Hydraulics 


ReversaL OF Water Wueet to Apsorp EnerGy Durinc 
Test. In the cross-cut hydroelectric plant built for the U. S. 
Reclamation Service on the Salt River Reclamation Project in 
Arizona, it was agreed that the high voltage and low amperage 
made it inadvisable to employ the usual water-rheostat method 
for absorbing the load in carrying out efficiency tests. It was 
therefore decided to connect the generator of the wheel under 
test with the generator of another unit in such way that the 
latter would be run as a motor. In this way the load would 
be taken up by the jets from the nozzles retarding the reverse 
rotation of the buckets. 


This was done with hand regulation. One penstock was used 
for supplying water to the unit under test, and another for 
supplying water to the exciters and providing the load in the 
braking unit. With water admitted through the nozzles of the 
unit operated as a synchronous motor, electric energy was ab 
sorbed in direct relation to the hydraulic energy developed by 
water passing through its nozzles. 


The stresses imposed on the buckets were directly opposite 


to those for which the unit was designed. Nevertheless, th 
notor unit was operat din this condition almost cor tinuously 
for two days. While the Kingsbury bearing on the motor 
init was designed for rotation in one direction only, it showed 
no undue distress throughout the entire run ky neering 
Ve Record, vol. 79, no. 22, November 29, 1917, p. 1023, 
KLow IN CHANNELS wirH LARGE EXPANSION R ey 
Kroner VA } ) ) I) { pp. HHD-000) I 
-1, and pp. 630-633, July 28, 1917 fhis research comprises 
etailed investigation of flow in close channels, following 
he work commenced by Andres and Hochsehil The con 
PieNX ty ot the phenomena necessitates three-di 
estigation of the ttow Speeial mmportane ‘ 
easuremet! nd representation of losse rib 
on of velo pressure is inve \ @ 
( l med ll order oO re leet he int’ ¢ ~ 
equired tor close examu on otf strear ( ) 
ties of the tlow are so low that the compressib 
ot enter into the eas The Prandtl tube is t ire 
he “velocity height” yu°/2g:; where + Spree orraay of 
ur and wu velocity of tlow Double nel ) ~ 
ire Isc I Col Lr Or v hy mano! ( » le ( 
plane and direction o Vv he read 0 he Prand ibe 
ind of a nig} i! or le l hook tube rielbe yr tt ‘ re’ 

} 24d where } statu pressur I I ( “ 
eor ne to he obliqu oO ream flow the ‘}) ( 
pipe used was 4 m. long and 250 mm. squa | 
nected in the suetion line of an eleetrically driven fan with 
suitable provision made to eliminate extraneous intluenee or 
the stream flow The eonstruction and arrangement of the 
measuring devices are illustrated in the origina \ ovel 
feature 1s a seml-automats pen recorder which give more 
accurate results than point-by-point readings, and also saves 
time and labor. A pivoted beam with two pressure bells of 
gasometer type insures, In conjunction with a re system 


that the driving motor runs at constant speed 

Insertion pieces of five different designs were used to reduce 
the canal section to a rectangular slot from 67.2 to 68.3 mm 
wide in the several cases and with the full height of the chan- 
nel. The constricting “nozzle” was of the same form in 
each case, and was 260 mm. long axially In cose A the 
constricting nozzle was used alone so that the channel in 
ereased abruptly in the ratio 1:3.62. In the other four cases 
fat sheets were used to provide rectangular expansion cones 
the half expansion angles and the expansion ratios being 
(1) 45 deg.; 1:3.7. (II) 22 deg. 34 min.; 1:3.64. (IIT) 12 
deg.; 1:3.67. (IV) 5 deg. 53 min.; 1:3.69. The “ nozzles” 
were symmetrical about a vertical plane through the axis of 
the channel, and were composed of zine plates over wooden 
frames. Coordinates adopted were z positive in the direction 
of flow and reckoned from the narrowest section as zero; y 
and z from the right-hand upper corner of the main canal as 
viewed in the direction of flow, y positive to the left and z 
positive downward. Losses were reckoned from the narrowest 
section. Over 1000 curves were prepared during the main 
series of the tests. Considerable difficulty was experienced in 
some cases in restoring the exact conditions of flow which it 
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was desired to check or investigate; often a sudden change 
from one type of flow to another occurred without any par 


ticular reason being evident. Evaluation of test data and cor 


rection for certain errors are discussed in a portion of the 


original which eannot usefully be abstracted. Velocity, 


pressure, and loss of power are reduced to dimensionless 


quantities to permit of comparison between one channel and 
another, and lines of equal velocity are traced for those see 
tions which show the velocity as a function of to be very 


variable. The measurements show tlow to be very asvmmetri 


in cases A and I to III inelusive, also that different forms of 
flow are in the same channel. In ease IV the tlow jumps eo 
tinually from one state to another Pre ire los n case A 
showed a small departure from the square law nd the «de 
parture was comparatively larg ease L\ Curve 
original show the more or less unstable alternative condition 
of | ow in some places In no case has the powe ) curve 
the cubic form which would correspond to a quadratie law 

} the praapre CO | i ¢O ! ‘ 
Si] itv betwee , rand v I\ 
More de e eo! O , 
of the re s mav be 
search, which s to = ) ) “ { 
efra () 238. ‘ | ‘) 

| or S ( 
( echel and D. | . 

— \ i) 
ber § 1917, pp. 505-574, 610-615 4s 1) 
| heory and dk : 
nder pr ; 

‘sg sin P | S S : i 
| m. 4 Vi ) Pro 
‘ ( ky ) ) oe & (eto , } T) 314 ; 
) Data o I ! miter el ‘ er 
ind 1 isuremer ot water } rou r 
under etual opera ‘ ‘ ) show \ cia 
expr ed parti | | rhe 0 wave etlec 
demonstrate that puls ‘ hie ie to te opening o 
C1OS >. Co a Cu ') ‘ lected nm aes ? or i 
wi rare coutre ‘ r ornate 


Internal-Combustion Engineering 
A PETROI 
[ypes, A. E 
November 8, 


ENGINE RING VALVE, 1 (COMPARISON WITH UTHER 


Hammond. i ght, no 163 no 5. vol 4 
1917, pp. 1170-1172, 10 figs 


Desc ription of the 
Howard slide valve as applied to an aireraft engin T 


valve consists of broad, flat split rings covering annular slots 


eut through the walls of the working cylinder on opposite 


sides, and made to move with the eylinder in parts at each 


end of its travel, its mid-position shutting both parts gastight 


The ring being split allows full foree of compression and ex 


plosion to hold it gastight against the cylinder wall. 


DigseEL ENGINE REVOLUTION-SPEED AND EPrrictency. T 


Orchard Lisle. Motorship, vol. 2, no. 12, p. 9. 


Lubrication 


Lusricant Testine, Lieut. Commander J. G. Meyers. 


Journal of the American Society of Naval Engineers, vol. 29, 
no. 4, November 1917, pp. 698-712, 4 figs. 
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Machine Design 
Benps. Mechanical World, vol. 62, no. 1609, 


1917, pp. 245-246, 5 figs 


EXPANSION 
November 2, 


Machine Shop 


| ( jewel el 1 ere 
tool] d ' ( 
\ inl 
. "| 
i ‘ ‘ 
ere 


oo ipting el 
T 
‘ I J re 
, 
i ) repre 
a I T 
C , 
. , 
} 
al 
} J 
/ | ( 
> rreé 
J l 
« 
} " 
eT ‘ ! 
4 ) ) 
} " ! ; / f 
\ i } Y 
wpre elLwer pee t 
ir too | i per i I 
for « ‘ s prete tole 


( preter ) other method 
ty B } Va } ] at ’ | r 
drive is preterred tor machine tools req 20) ‘ 
I I ¢ ( oT I wh nes whiel rec re pp 
rr O hy \ nachines that are made b ve 
vreur he s are heay tu requil QO} ) G5 
er cent ol he cases oly ig ese mac! ) $ 
Spree ed Very few geared-head machines e 
7 fincinnat Play Y ¢ mpanu W her 4 
trica ly driven tools mare favored 
5S Bau Vacl ilé ] aft ( nv } iif | ivor tie ( if tor 


driven machinery 


4} / ster Vael } ( mpany Abo it SU per cent ol the 


machine tools in this company’s plants are individua motor 
driven 

10 {merican Tool Works Company ihe preterence of 
this company for motor-driven or belt-driven machine tools is 


influenced entirely by the conditions under which these tools 
are to be operated. Both types ot machines are handled and 
each has a legitimate field of 


vol. 70, no. 29, November 24, 1917, 


operation (Klectrical a rld, 


pp. 994-997, 10 figs., g 


CASTING BEARINGS IN SAND AND Metat Moutps, R. R. 
Clarke. The Metal Industry, vol. 15, no. 12, December 1917, 
pp. 516-517. 


REPAIRING GERMAN VANDALISM BY ELECTRIC WELDING, 
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Commander E. P. Jessop. Journal of the American Society 
of Naval Engineers, vol. 29, no. 4, November 1917, pp. 663- 
672, 7 figs., 3 tables. Description of some electrical-welding 
repair jobs done on the interned German ships taken over since 


the war by the United States authorities. 
Power Reguirep ror Driving REAMERS. 

24, no. 4, December 1917, p. 337. Data of tests made at the 

Woreester Polytechnic Institute to ascertain the effeet of 


Vachinery, vol. 


reamer design on the power required for driving 
different types. 


reamers of 
It was found that the main element affecting 
power is the keenness of the cutting edges. 

UNIFICATION DES FILetTaGes. Bulletin de la aEn 
Nationale, tome 128, no. 4. Juil 


Brief note on screw-thread standardiza 


Societe 
ur UIndustri¢ 
1917, p. S4. 


France. 


courageme nt po 
let-Aout 
tion in 


EXTRACTS FROM A Paper ON SCREW THREAD MEASUREMENTS, 
read by the late Mr. Arthur Brooker. The Post Office Elec 
trical Engineers’ Journal, vol. 10, part 3, 1917, pp 
153-170, 3 figs. 


October 


EMPLOI DES OvUTILS EN ActER MOULE Rapipe, M. 


I4e Annee, no. 4, July-August 1917, pp 
Brief description of the use of high-speed-steel cast 


Grenet. 
Revue de Me tallurgie - 
547-550. 


tools. An abstract will appear in an early issue. 


TAPPING MACHINES AND ATTACHMENTS, Franklin D. Jones. 
Machinery, vol. 24, no. 4, December 1917, pp. 319-328, 27 figs 


A Stupy or VeLociry DIAGRAMS FOR SHAPERS SLOT 


no. 17, 


AND 
Ters, A. Lewis Jenkins. 
October 25, 


American Machinist, vol. 47. 
1917, pp. 709-711, 10 figs. 


Mechanics 


THE WHIRLING OF SHAFTS, H. A. Webb. 
104, no. 2705, November 2, 


tinued. ) 


Enaine ering, VO 


LOLT, pp. 455-456. (To be cor 


Worm GEARING, Francis J. Bostock. Enginee ring, vol. 104. 
no. 2705, November 2, 1917, pp. 479-480, 6 figs. 
before the 


27, 1917 


Paper read 


Manchester Association of Engineers on October 


An abstract will appear in an early issue 


Otto M. 
vol. 37, no. 21, November 22, 1917, pp 


ANALYSIS O} CRANKSHAFT ee 
Automotive 


925-927, 6 


STRESSES, 
Industrie Ss, 


hg's. 


Moments, Victor M. 
Machinery, vol. 24, no. 4, December 1917, pp. 307- 


The writer shows by examples how the so-called Rankine 


CoMBINED TWISTING AND BENDING 
Summa. 
308. 
formule may be applied to the determination of the combined 


twisting and bending movements. 


THE WHIRLING OF SHaFts, H. 
104, no. 2707, November 16, 
(Concluded. ) 


A. Webb. Engineering, vol 


1917, pp. 513-515, figs. $-11. 


Measuring and Testing 


AN Impact-ENDURANCE TESTING MACHINE, D. J. MeAdam, 
Jr. Journal of the American Society of Naval Engineers, vol. 
29, no. 24, November 1917, pp. 663-672, 7 figs., 3 tables. 


DILATOMETRE DIFFERENTIEL ENREGISTREUR, DESCRIPTION ET 


PREMIERES APPLICATIONS, M. Pierre Chevenard. Revue de 
Métallurgie, 14e Annee, no. 5, September-October 1917, pp. 
611-640, 23 figs. Description and method of application of a 


new type of self-registering differential dilatometer. 
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Munitions 


WAR, 
Attention in the inspection of gages 


THe INSPECTION OF ScREW GAGES FOR MUNITIONS O1 
H. J. Bingham-Powell. 
has until recently been principally given only to correctness ot 
the ruling diameters of the thread. The matter of pitch was 
largely disregarded, mainly because of the lack of an instru 
ment which could measure it from thread to thread in a rapid 
and exact manner independent of the personal equation of the 
operator. 

Within the last two vears, however, the question of piteh 
became prominent beeause of the aceuracy required in the 
screw gages used on munition work 

A number of devices exist to measure the pitch based on 
the idea of measuring over a given number of threads. There 
are also a few machines to measure the pitch from thread to 
thread, but they have the defect that the accuracy of the opera 
tion depends on the eare taken by the user In England the 
pitch-measuring machine invented by Vidal is claimed to have 
overcome these troubles. Instead of the V-point is used a ball 


so arranged that it ean bear evenly in the thread without the 


inclination of the spindle toe which it is fixed This ball is 


split with a lamina of 


mica interposed as insulation between 
the two portions. Eleetrie cireuits are made between the 
halves of the ball and the serew, and will only close when 
the ball is touching the slope of the thread on both sides. The 


spindle with the ball is connected to a longitudinal carner of 
a triangular-truss form, with the spring arranged to press it 


toward the serew and so keep the ball in eontinually light eon 


taet with the thread The adjustment given by the spring is 


so delicate that the carrier can be blown away from the con 


tact by the breath. Since the ball and the screw must be quite 


clean and free from grease in order that the eleetrie cireuit 


may be established, the operator knows at all times that he has 


obtained a true contact on the thread without an intervening 


tilm of oil 
The writer was impressed by the fact that in all the existing 
that the V 


pointed spindles resting in the screw 


designs the devices for insuring points or ball 
bore equally oO! both 
sides of the thread depended on visual inspection, electric eon 
tact or reflection from a mirror on to a seale The writer be 
lieves that a more convenient way to design the bearing on the 
thread is to arrange that this is fundamentally so without hay 
ing to rely on electrical, optical or other devices to prove it If 
a suitably sized ball is dropped into a serew, this ball must 
naturally assume an equal bearing on both slopes. [If it 
possible lo have such a ball placed between ruides . 
center was always over the axis of the screw and then to ar 
range a microscope head or similar 


moved by a micrometer 


measuring svstem and read down on it a point on he bai! or 
else to an engraved line on the flat surface on a hemisphere 
instead of the complete ball, the solution would be corplete. 

However, there is no satisfactory way of knowing that the 
ball is in proper position. But if for the simple ball or half 
ball is substituted a ball-ended spindle that freely bears ver- 
tically or nearly vertically into the screw and is suitably guided 
along the axis from thread to thread, its movement being meas- 
ured by a micrometer head, a satisfactory basis for designing 
the machine is found, and this is the principle adopted by the 
writer. 

The paper deseribes and illustrates the machine in detail. 

From this the writer proceeds to a discussion of measure- 
ment of the full effective core diameters of the Whitworth 
thread and of the full and effective diameters of the United 


States standard threads of plug screw gages and ring screw 
gages. 
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tor chee! 


Ihe 


lng screw 


writer recommends the following equipment 
rages 


' : 
from thread to thread, 


A pitch-meas ¢ machine to read 


iri 
to at least 1/10,000 of an inch 


2 An appliance to take casts of ring screw gages, so arranged 


that the cast may be aecurately set up in the piteh m: 
chine, or projection apparatus 

} A serew-measuring machine to check the governing diat 
eters ot plug serew gage with aceuracy to 1/10,000 of ar 


aximum 


Ine! (n equipment of “ best ” diameter and “ n 
eter wires, and triangular pieces tor the same 
d leromete cheeked , 
w } } sere ‘ 
) ‘) rel Tr ‘) + 
' i ‘ ’ 
( ( miu ‘ 
+} 
) 
( Spree a ( i 
i phlet, N. ¥ NZ 
: > INS FOR M ONS lhe . 
‘ so 
1896.-—Sne tion for Steel for Gun-Barre . S. Gov 
ernment Sp Ist Wa ngton, LD. ©., Annu 
Report of the Chiet of Ordnanee, pp. 69-72 Kk 
ari PLE mele ty ‘ 2 < " 
LOG 000 hy and at o? ation of 70 D 
\ ‘ ( O50 \I 6 ~ 16 - 
od odd \r : oO 
~ t) =~ a ? 
‘ \ Proj ( S ) - s! 
Soy ‘ SOT Rnau Lo ) 
( () Fi NX eg Sar G ~ ( _ or Stes 
~ “Ste ~} ST og o ite et, il 
Shell Steel, 1907. (Times Enurg. Su May 22, p. 162 
ope eations al ests Oo Various ste eurre st re 
given. 
1913.—Bulleus, D. K., The Manufacture of Armor Pla 
1913 The lron dge, vol. V2, p 953-954 Details ot the 


American method deseribed 


An 


and prices compared. Specifications 


and K rupp proce SSeS 


Harve \ 
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Chemieal Lor 


composition 
tive plates. 


Specifications for High-Explosive Shells Abstract 


French and Russian Government Speci 
New York, 1915 
Vacil nery, }4 pp 


Gives details regarding Rus 


of the Offieial British, 
fications for high-explosive shells and fuses 
The Industrial Press, 
(Pamphlet, p. 623.45 M 
H.-E. shell; Russian high-explosive percussion fuse; 
British H.-E. shells; 
75-mm. H.-E. shell. 

1916.—F rench Specifications for Shell Steel. 
Iron Age, August 31, vol. 98, pp. 450 451.) 


the specifications ot the French government for shell 


publishers ol 
185.) 
slan 3-in 
British high-explosive shell fuse; French 
1916 ( The 
Details regarding 
steel 
The bars are to be rolled or forged steel of the best quality, 
made either by the acid or basic open-hearth process, or elec 
trie-furnace processes, free from seams, floors, piping and 


yorosity. The conditions of annealing are described, as well 
I 2 g , 
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as those of temper drawing atter quenching, and the echar 
cal requirements are also giver [wenty-eight per cent top 
lisecard and 4 per cent from the foot is s yulates the 
vercentage chemical compositior = spe ed s 10 
Mir M ul 

( 030 

SI O15 U.20 

Mi 0.80 

Pp 002 0.08 

~ ) 


M ANLI I \i (y mer in 


f ) QD 
’ >} 
5 008 
\ G M 
\ } 
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' 7 ~ ZO ; 7 Z ~*~ * 
‘ \ \f 
y , . a 
) I I f ( ‘ j 
| | () er 
> 
Power (,eneration 
 500-Horst H ) I PLANT FOR SPAIN 
/ ol. 71, no. 20, Nove 7, p. 837 
. \ ; 
| ( \ / y >t) 
7 } t ) 555-55. 55) 2 
\ ( Wi Cos P PAI 


tution 


VW Enaw r NO ber 1917. 1 7, pp 531-555, 
Q 
pP 

umps 

( HARA‘ STICS 4» = SI . ( N I A 
Pumps, F. G. Hechler. Journa f the American Society of 
Vaval Enaineers. vol. 29, no. 4. November 1917, pp. 673-697 
LO figs 

OnE-HUNDRED-AND-TEN-MILLION GALLO PUMI ( ST 
Louis, H. F. Gauss. Power, vol. 46, no. 23, December 4, 1917, 


turbine-driven, 13-stage 


110,000,000 


pp 752-755, 4 figs. Describes a 


centrifugal pump having a maximum capacity ot 


gal. against a head of 65 ft. Under normal conditions, a pump 
efficr ney ot 8] per cer t is expe ted, and a duty exceeding 
114,500,000 ft.-lb. per million B.t.u 

Mercury Vapor P s ror OPERATING A we 
Pressures, Chas. A. Kraus The Journal of the American 


Chemical Society, vol. 39, no. 10, October 1917, pp. 2183-2186. 


ue Parautet Jet High Vaccum Pump, William W. Craw- 
ford The Physical Review. vol. 10, Second Series, no. 5, 
November 1917, pp. 557-563, 3 figs 


Railroad Engineering 


The Balti 
more & Ohio has recently constructed in its own shops some 


REFRIGERATOR CARS FOR THE BALTIMORE & OHIO, 
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refrigerator ¢: that 
to the 


the ear is 


i's contain interesting Lleatures ol 


Contrary customary practice, the insulation through 


out applied without any air space between the dif 


ferent layers. This was done because it 


t is difficult to maintain tight a ear 


with the layers of insula 
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It was the belief of the designers that better refrigeration 


is Obtained if the air in the ear has a direct and positive cir- 


culation. ‘To secure this, the bulkhead of the ice chamber was 
made solid, with ample openings at the top and bottom, and 
the load held above the floor on racks. To obtain vreater 


effectiveness from the ice, a wire netting is provided to ‘hold 


ol With 


the ear 


it, which 
the ice 


heat is 


permits a free circulation air around it 


and end ot less 


The 


sulated (see Fig. 3) so that it will not transmit 


thus held away from the sides 


absorbed through the car walls bulkhead is in 


( 


but instead will guide the cold air down to the bottom of the 


ear for circulation. The insulated bulkhead also prevents, to 
a large extent, the condensation of moisture on the ear side 
of the bulkhead, which is liable to spoil the material placed 
ivainst 1t. 

The actual method of applying the insulation is shown in 
ia. 4 The insulation <¢s around the eorne 
In continuous strips to better provide a tight insulated joint 
At the top the outside layer of insulation is lapped up into 
the ceiling insulation around the side plate. The insulation 
of the ceiling is heavier than that on the sides, as has been 
found that the absorption of heat is greater on the top of the 
ear than on the sides. Sinee the weight of the ceiling with the 
insulation is too great for it to be firmly held by nails, 34-in 
to 3-1n. support strips are placed at every third carline and 
are bolted at the carlines by “,-in. bolts countersunk into the 
cearlines. 

Special care has been taken to properly insulate the walls 


surrounding the the ice-hateh door is constructed 


1c box, and 
lhe ice 


(Railu ay 


with great ¢ 
lb. of 1¢e. 
30, 1917, 


are. bunkers have a 


63, 


capacity of 15,000 


lge Gaz vol. no. 22, November 


/ 
ette, 


pp. 981-984, 6 higs., a) 


oT A > [ON Vi sts IMPRO 


*Standardizat 
is a good thing within certain limits, but standards are not ar 
end in themselves, They are only an aid to be applied witl 


discretio This is the statement made in an editorial articl 


in the Railway Re w. The writer proceeds somewhat as fol 
lows: 

The standardization cult may easily become a mere drag 
on improvement, and some cases the refuge of mental lazi- 
ness and torpidity. The standards of today will be the dead- 
wood of tomorrow, unless controlled by brains. 


With particular reference to railroad er 


the 


imineering, in 


some 


things advantages of standards 
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Fic. 4 METHOD OF APPLYING INSULATION TO BALTIMORE & OHIO REFRIGERATOR CARS 
tion separated, due to the constant waving of the car. Further, Freight cars travel all over the railroad system and need 


by applying the various layers of insulation directly upon 
each other, the construction of the car is made less complicated 
and the insulation is better supported. 


maintenance repairs wherever they happen to be. The advan- 
tage of standardizing parts that must work together, like 


couplers, and of dimensions and locations, so that interchange- 
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ability may be insured, are self-evident, but the freight car of nozzle characteristics the author means curves which exhibit 
today is not a perfeet vehicle, and is in the process of evolu- the relationship between the reaction force of velocity coeffi 
tion. This evolution can easily conform itself to such stand cient at constant initial pressure before the nozzle, and either 
ards as will not hinder the way of improvement, but engi the final pressure after expansion of the adiabatie exit velocity. 
neering Improvement will not cease either by agreement or The average velocity rst receives attention, and here the 
lew veu neat existence ot the mean netive veloelty ind 1 re , hin to 
In the ise of locomotives there is less real field for stand the actual meat elocitv and to the juare ot tl mea city, 
ir’ 0 the stav on their own roads. They must oper S mace il NO les ! irved are ne ‘ h, 
’ h « re! fuels and different waters over varying e cH ( ven ( ( a 
rr d curve and are subject to numerous conditions | ‘ ‘ S 
) ry power plants do no have o eontend Ww h Cpe! \ ne er ) or nere , ¢ ity 
~ re il I o be obtaines D desig ng he ma 1 the thor I A ( ivorable rl ) mav 
( I ‘ I ve ¢ yd lo! ] ~ ov ( sO ‘ CeSS ‘ t) 0 ‘ ne! ! co ) oO! yw re ) | ) ies 
S ‘ moped » loconK ( ) oO rma Cross ) } ) } 
Lr e ¢ eney hia if ( Oo ' ele CO ‘ ‘ t 
NY 10 } DD MS 1L-DS3 ' d vith row pro ] 5 
‘ ie] Ww ‘ _ 1) , 
| 7-10 Z lyre FO \\ Ra 
’ ’ nr the 
a ) bo ) De ri rig | O25 
‘) 5. 
r high p ir he \ \r 
14-0) Lo ( y G | ] ] ‘ t vn for nozzk Vj ) I 
wan ¢ ) a ) 1) Nove Der lf LO; Dp tt 40 e exp si¢ ) rT to ner T 
‘ S r quot i show mr the prob ) d 
A Ss | 0 1) G ( l | 
tires ras } re ndires ‘ r ) econ 
ber ( Kia mw A (ra |. O34. no 0 Nove ) lf 
, S dieated ‘ hor opi t a better l 
1917, 1 893-896, 3 > table neta , 
’ mav be sought fro inalogy wit! ‘ pressible a 
lt \ or kh ‘ror CARS TO ( TP ABLI owing through an enlarged cana Under . , 
Prop Dr. M. Ek. Pennington The Railroad Hera 1 suitable approximati for the velo coethen Is glVver 
21, no. 12, Nover r 1917, pp. 276-278, 1 char which eorresponds better with reali Science Abstract 
1), no. 238, section A, October 31, 1917. pp. 451-2 
I RANS S | ‘ n KR - J es | Hloward Ra 
wy t ve, vol. 61, no. 21, November 24, 1917, pp. 644-647 PURIFYING CIRCULATING WATER FOR SURFACE CONDENSERS, 
An abstract of t] irticle will appear in an early issue of W. Seyffert Ver. d. 1 frizitatswer Mitt. no. 191, Ap 
THe JoOuRNA 117 Blektrot. u. Ma nenbau, 35. p. 376, Aug. 5, 1917 
Mechanical and chemical impurities in circulating water form 
co G ror CARS POR THE ,ALTIMORI , CHTO ailwar , . 
ki ERATOR CARS FoR THE Ba fORE & OW Railway more or less rapidly a hard crust in the condenser tubes. The 
je { et ( 63, no. 22, Nov iber 30 917 981-908 : 
ige Ga vol. 63, no. 22, November 30, 1917, pp l 1, rate of heat transfer is then reduced; so also are the quantity 
é/ hgs 
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pp. 576-579, 


LOADING, BracInGc AND Stowinae L. C. L 


ToreKa & Santa Fi 
vol. 61, no. 19, 


Rainway, Charles 


November 10, 1917, 


SON, 
lway Revieu 


12 figs. 


Refrigeration 


THE SpecirFic AND LATENT Heats oF Liguip AMMONIA, 


Refrigerating World, ) 


vol. 52, 
no. 11, November 1917, pp. 21-26, 9 figs., 4 tables. <A 
the 


reviewed by H. C. Diekinson. 
sum- 
done at Bureau of Standards, with a 


mary ol the work 


view to determining the pbvsical constants of liquid ammonia. 


A Kivi 


Compressor, F. L. 
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Steam Engineering 


NOZZLE CHARACTERISTICS, G. Fliigel. (Zeits. Vereines 
Deutsch. Ing. 61, pp. 650-655, Aug. 4, 1917). Notwithstand 
ing many theoretical and experimental investigations into the 
question of the expansion of elastic media flowing through 
nozzles, there still remains a series of technically important 
phenomena which require explanation. In the present paper 
the nozzle effect is examined for the case of a medium con- 


forming to given conditions and with unrestricted exit. By 


and velocity of water flow. Thus vacuum is lowered and the 


efficiency of the main engine decreases Removal of deposits 
either mechanically or by acid involves interruption of service. 
It is better and cheaper to eliminate mechanical impurities 
in settling ponds, and to undertake such chemical purification 
be The Martin 
is more convenient than a series of settling ponds. 


clarifier 
Water 

Any 
sludge, ete., settles in the funnel-shaped bottom and clear 


as may necessary. (Berlin) patent 


enters the funnel-shaped bottom of a vertical container. 
water is siphoned away from the top. Starting is facilitated 
by connection to a vacuum line; subsequently, with the inlet, 
outlet and sludge pipe open, the apparatus is entirely auto 
matic. A of 
dealing with 70 cu. m. of water per hour, oceupies 25 to 30 


Grease, oil, and gas rise 


clarifier with drum diameter of 5 m., capabl 
sq. m., including attendance space. 
to the top and are removed periodically through a special 
outlet. 


per cent “ purification efficiency ” 


Tests at the Waldenburg central station showed 83.8 
a clarifier; chem- 
From 11 to 
14 kg. of circulating water was lost per kw.-hr. by evapora- 


for such 
ical purification was also necessary in this case. 


tion in the cooling towers (air temperature — 4.5 deg. to +- 11 
deg. cent.; circulating-water inlet 24 deg. to 39 deg., outlet 20 
deg. to 27 deg.). Due to this evaporation deposits are pre- 


The 


efficiency of the latier is reduced and the laths are endangered 


cipitated on the laths and grooves of the cooling tower. 


A Reisert water purifier (50 cu. m. per hr.) operating on 
the lime process is installed at Waldenburg. The apparatus 


includes a cylindrical reaction tank, a distributor, two Der 











112 ENGINEERING SURVEY 


vaux conical saturators, and a gravel filter bed, 12 sq. m. in 
surface. The whole equipment is in the open and can be 
operated even when the atmospheric temperature is — 25 deg. 
cent. Water is circulated by an electrically driven pump. A 
spray equipment, operated by compressed air, is used to wash 
the filter. 
and has reduced the cost of cleaning condensers trom 28-42 M 
$7.00-$10.50) once a fortnight to 15-20 M. ($3.75-$5.00) onee 


in S1xX 


This purifying plant has been in use since 1911, 


months. During 1915 the total cost for purifying the 


circulating water was 1.61 pf. per cu. m. of water, or 0.03 pf. 


venerated. (Scien Abstracts, vol 


20, no. 238, section B, October 31, 1917, p. 357 


(0.0072 cent) per kw.-hr. 


NsER Tuses IN THEIR PLACE witH Hy 
Acip, G. M. Robertson 


for the removal of 


CLEANING COND! 


Deseription of a method 


DROCHLORIK 
scale in condensers where the seale is of a 


my nature 





Tests were made with the condenser containing 4725 brass 
tubes °. 1 side diameter, 34 in. outside diameter, 14 ft 
ong, fitted in brass tube plates with the usual tape packings 
ind terrules (he water box is cast iron and the eover is milk 
sted The condenser was frequently scraped with different 
‘ ot serapers. but this removed only the sotter stuff whilk 
he hard lime scale remaine If scrapers are made tight 
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Fic. 5 CLEANING CONDENSER TUBES By DILUTE HypROCHLORIK 
AcID 
enough and sharp enough to remove some ot the hard seale 
then the tubes are apt to be damaged. 


An attempt was made to remove this seale with hydro 
chloric acid of specific gravity 1.150. Preliminary tests have 
shown that pieces of tube and packing were undamaged after 
remaining in an acid solution of five parts of water to one part 
of acid for 24 hours. It was also found that one ounce of acid 
dissolved half an ounce of scale, no matter what the strength 
of the solution was. 

The test itself was carried out in the following way. First, 
a plain 42-in. rod was pushed through every tube to make sure 


The 


were chipped clear of scale and the whole washed down with 


that they were clear. water box and condenser covers 


a hose. All the iron portions were given one coat of Bitmo 
solution to preserve them from the acid. The covers were put 
on. 

The condenser was then filled with water from the 1000-gal. 
tank, Fig. 5, until the condenser was full and the tank had 
water just over the suction of the pump. The steam side of 
the condenser was also filled with water and a %4-in. steam 
pipe fitted to the bottom of the condenser to warm the water, 
as acid is more active when warm. The steam was kept on 
the condenser for four hours, until the condenser was warm 
to the hand. Circulating was started from the tank through 
the condenser at 7.00 a.m., and one carboy of acid was added 
to the tank every twenty minutes until 10:30 a.m., one ton of 


acid being used. No more acid was added after 1:00 p.m. At 
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1:00 p.m. the pump was stopped, and the solution run iuto 


the tank through the pump until the top inspection door was 
clear. The top half of the condenser was then inspected 
through the inspection door, and some of the ferrules wer 


showing clean. The inspection door Was put on, and eireu 
lating started again, and more acid added to the tank at the 


and 


same rate, another ton supphed to tank by 5:00 p.m 
The cireulation was kept up until 7:00 p.m., when the solution 
was lowered again, and the top half again inspeeted. All the 
ferrules were showing clean, and there were only a few places 
between the ferrules where scale was still lodging. The inspee 


tion door was closed, and circulating restarted, and kept up 
until 11:00 p.m. The remaining solution was then thrown away 


to the vlei, from which our circulating water is taken, and 


cfondense! 


water supplied to tank and circulated through the 


the vlei for five or six hours to wash away any aeid that re 


mained The condense! 


covers were then taker 

, : — : : 

lace Of the ube plates, and as much through the tule 
possible, washed down with a hose with °.-in. nozzle w ) 
OU Lb pressure A lew terrules were eu ys ht] t tl 
threads; tightening up the ferrules stopped the leaks There 


no tubes leaking 


were 
\ measured sample of the 


lenser to the tank was taken at 3:30 p.m 


al d il 

vastage of the brass tubes and ferrules It was estin 
)» lb. of copper from the tubes and ferrules had been dis 
solved The total weight of the copper was close to 34,001 
h 

\ hel the condenser was washed o i ‘ ‘ i! 
icid, it was found that, as regards the iron parts, the Bitmo 
solution had been washed off in only a few small places, ap 
parently where it had been painted over rust, b 
work was not harmed. While the ferrules were clean wher 
the condenser was washed out a considerable quantity of s 
came out of the ends of the tubes, showing that the acid might 
have been kept eireulatir ” tor some time onge! The seal 


been loosened 


which remained had however, and was easily 
washed out 
In using the acid, it was poured from the carboy inte an 


enameled jug holding about two gallons, and wet cloths were 


tied about the men’s hands in case of spillage Lime or lime 
water should be kept har dy for the same emergenc’ 

The 2-in. pipe shown from the top of the condenser might 
have been slightly larger to allow a clear escape to the gas. 
The circulating pump had a eapacity of 2000 gal. per hour 


The 


(about $250) and the whole work paid for itself in one weel 


eost of acid and preparing the condenser was £ 50 
by the saving in coal due to improved vacuum. 

Calcium and magnesium carbonates composed the larger 
In addition, ferric oxide and silica were 
(The Journal of the South African Institu 


tion of Engineers, vol 11, June 1917, pp 


portion of the scale. 
fairly abundant. 
15, no. 276-279, 


3 figs., dp) 


’ 


A Gas-Frrep Borter IystTaLuation, J. C. Hobbs, Mem.Am 
Soe.M.E. 
ment of the William Penn Hotel, in Pittsburgh, which, in 


Description of a boiler plant located in the base 


addition to generating power and heat for the hotel itself, also 
serves for heating an adjacent building. 
Some of the features of construction are of considerable 


interest, as showing how some difficult problems of design 


have been effectively overcome. 

The conditions affecting the construction and operation were 
The plant is located under the hotel, the boiler- 
room floor being 50 ft. below the street surface. The plant 


must be operated noiselessly and produce no dirt. 


rather severe. 
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The height of the stack has been fixed by the height of the 
hotel at about 350 ft. To take up the difference between the 
expansion of the steel stack and that of the building, the 
stack was made in short sections and supported from the 
stee] frame of the building 

Because of the lack of area a rectangular stack was used, 
one joint to each two floors, and the joints instead of being 
left open were sealed by the special sand and asbesto 0 
shown in Fic. 6 Brie nsula nh was oO ised. beea 
the rectangular ton he heat would have « ( 
ir Instea ste ition Wa ised ~ 
smoother and mr mo ‘ 
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iG. 7 ARRANGEMENT AND DETAIL 
hic. 8 SysTemM oF BAFFLING AND Wat 
plied to a eross-drum boiler having the same tube arrang 


ment 


Careful consideration of local conditions has shown the ad 


visability of using gas fuel, and a special gas burner, show! 


in Fig. 8, was. developed. This burner permits an absoluté 
control of the quantities of gas and air and likewise a thor 
ough mixing of the two before their entering the furnace, 
without allowing the burner to fire back. Although the gas 


and air are kept separate up to within a few inches of the 
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CONS CTION FOR GAS- FIRED BOLLERS 
the mixing’ nozzles A st hedule ot the eorreet ~ ) oO 
air damper has been determined by special and oper ng tests 
lor the sake of simplicity the damper position is indicat 
by the same figure which represents the gas pressure lhe 


quantity of air is determined by the position of the air damper 
because the drop in pressure between the boiler room and the 
at 
upon as a 
the 


maintained constant one-tenth of inch of 


This 


tween a high draft 


furnace is an 


water. figure was decided be- 


compromise 


loss through burner with its disad- 
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vantage of causing an inereased leakage loss through the 
setting, and a very low draft loss, a slight change of which 
would cause a large percentage of change in the quantity of 
alr. 
The brick work is simple, no checkerwork being used. With 
the horizontal baffling a medium-height bridge wall with the 
slightly raised pillar in front of each burner is all that is used, 
s shown in Fig. 9 The burner, as adopted, is in reality a 
multiple bunsen burner. Each burner consists of forty-eight 
7 16-in. nozzles delivering gas from the manifold to the 2'-in. 
air openings 
As regards the economic pertorn anee of the plant, only the 
verage monthly efficiencies are given in the paper. They 
ary from 77.2 per cent in November 1916 to 85.2 per cent 
inuary 1917, the lower efficiencies being due to radiation 
oss at light loads. These heures do not re present a Tew hours 


or even a day, but are the average efficiencies for the entire 


month and show what has actually been accomplished by the 
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Fic. 9 ARRANGEMENT OF GAS BURNER 


The writer ascribes the success of the installation to the 
following three factors: 


1 The cutting out of the loss of draft through the damper 


and substituting the resistance of a longer path through 


the boilers, obtaining better heat absorption 

2 The design of a durable burner which will give correct 
mixture under all conditions 

3 The maintenance of the proper interest of the operators. 

In the diseussion which followed, L. C. Frohrieb, of the 
Federal Engineering Company, Pittsburgh, Pa., told about 
his tests of a 260-hp. water-tube boiler using natural gas for 
fuel in which an efficiency of 80 per cent was obtained. This 
was a three-pass horizontally baffled boiler with “C” tile on 
the lower row. One of the features was that there was no 
measurable dratt loss through the entire setting, which was due 
to the fact that the setting was designed for coal. 

A. G. Davis, of the Philadelphia Company, Pittsburgh, com 
municated a simple method of calculating the volume of flue 
gas which will be given over in the combustion of a unit 
volume of natural gas. The only data necessary for this 
calculation are an analysis of the natural gas to be used and a 
knowledge of the volume required. This method is based on 
an estimation of the oxygen required to burn the hydrocarbons 
present in the natural gas. (Proceedings of the Engineers’ 
Society of Western Pennsylvania, vol. 33, no. 7, October 1917, 
pp. 421-456, 12 figs., de) 


SreAM BoILerRS AND Evconomizers, M. R. Schulz (Ver. d. 
Klektrizititswerke, Mitt. No. 189, Mareh 1917. Elektrot. ua. 
Vasehinenbau, 35, p. 243, May 20, 1917 No boiler instal 
lation with natural dratt can vield a Ingher thermal efi 
cieney than 82 to 83 per cent; trom 6 to 13 per cent of the 
value of the coal burnt goes to maintain the elumney draft, 
and therefore cannot be utilized in anv other manne Witl 
foreed dratt, up to 8S) to S6 per cent of the thermal valu 
of the coal may be utilized; if more than this be utilized, it is 
offset by power expenditure on the dratt fan. Three tests on 
an inclined-tube boiler of 1000 sq. m. heating surface, with 
artificial draft and using coal of 7490 kg. eal. per kg. (13,480 


B t.u. per Ib.), gave the following ranges of heat-balance per- 


centages Steal itis and superheat P. toe-ize: 

omizer, 11.1-11.3: total usetul heat, 84.2-86.7; chimney loss, 
10.1-11.3; incomplete combustion and radiation boiler and 
economizer), 3.2-4.5 per cent; fan, 20-23 b.hp Che author 
finds that the principal error in steam trials is in determining 
flue-cas temperature, and is generally attmbutable to unsuit 
able pyrometer dimensions. As a check ou economizer test 
results and claims, it may be taken that tor 1 deg. tempera 
ture rise in feedwater in the best economizer, with no in-leak- 
age of cold air, the temperature ot the tlue gases must be 


higher by 1.5 deg. cent. for 8 per cent CO, content; 2 deg. for 


10 per cent, 25 dee 


or 12 per cent, and 2.75 deg. for 13 per 
eent CO, content. In cast-iron eeconomizers the difference is 


still greater. With a temperature gradient from 347 deg. to 


233 dew. eent. (i. .e., 114 deg.) and 10.6 per cent CO, feed 
water could not be raised 92 deg cent. in a cast-iron econo 
mizer; neither could water be warmed 89 deg. eent. in a 
wrought-iron economizer. Heat value at economizer outlet is 
18.5 per cent with cast-iron, and 17.9 per cent with wrought 
iron, apparatus. It does not follow that the lower the tlue-gas 
temperature on leaving the boiler, the higher the efficieney of 
the utilization of coal. The CO, content as well as the gas 
temperature behind boiler or economizer must be considered 
Tests on a water-tube boiler with Diisseldorf cast-iron econo 
mizer and forced draft showed 79 per cent thermal efficiency 
without economizer and 83.3 per cent efficiency with econo 
mizer. The author shows that flue-gas temperatures before 
and behind the economizer were measured inaceurately and 
losses were estimated too high. The gas temperatures were 
measured at unsuitable positions, too little attention was paid 
to CO, analysis, and it was overlooked that thermal value 
changed with decrease in CO, content, and that the CO, con- 
tent was much lower at the chimney outlet than ai the boiler 
outlet. The difference is 1 per cent and 3 per cent with ecast- 
iron economizers of 144 and 250 sq. m., and inereases consid- 
erably with artificial draft. 

Soiler efficiency cannot be improved simply by foreing the 
draft. (Science Abstracts, Section B, Electrical Engineering, 
no. 238, October 31, 1917, pp. 354-355 g) 


ETUDE SUR LES CAUSES DE LA CORROSION DES CHAUDIERES A 
VAPEUR, Ch. Chorower. Revue Générale de L’Electricité, tome 
II, no. 20, November 17, 1917, pp. 775-779, 2 figs., 2 tables. 
A diseussion of the various causes of corrosion of steam 


boilers. 


CAPITALIZED VALUE OF ONE-TENTH OF AN INCH OF VACUUM, 
C. H. Baker. Power, vol. 46, no. 23, December 4, 1917, pp. 
762-763, 3 figs. Formulae and charts are given for ecalculat- 
ing the capital that may be economically invested in condenser 
equipment for each one-tenth of an inch of vacuum gained 
with steam turbines. Problems are also worked out to show 
the application of the charts. 
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THe DererioraTion or Curtis-Rateau Turbine BLApING, 
A. Fenwick The Journal of the South African Institution of 
Engineers, vol. 15, no. 11, June 1917, pp. 284-287. 


EeLecTRIC Herat SroraGe in Bowers. Engineering, vol. 104, 
no. 2705, November 2, 1917, pp. 468 Description of an elee- 
nerator whiel has beer Im use or ole vear 


ubers in many Italian works In tl ve} 


erator the ohmic resistance of the water itself is used for the 


trar tori ition Ot eleetme energy into steam It IS known as 
he kt rator 
I) . DAMPFKESSELN UND VON WASS } 
I] rische Bau ing, Band 70, no 
~ } 17. p 07-210. 6 figs Diseussion of the 
, hoiler ‘ r pil , 
| ) s It sheer (‘rar r pP , y| 
i a J ‘ Der bla pp. 602-6 } 5 4 L) 
? \ he ew »? rah 
T : *? high steam pressure 
N \ { N vy \ M 4 
B \ (i ) Bil ry till Jern-A ret 1) 
’ \ ‘ 1 September 15, 1917 pp. 401-425 > Lal S 


Pr edu he Ioyal Society, Series A, vol. 93, no. A 655, 
Mathematical and Physical Se lences, pp 587-59] \ brief 
ibstract of this paper will be given in an early issue 


I] I SPI FROM Air TO Pipes, Charles H Hlerter It 


appears that opinions regarding the rate of heat transfer trom 
r to pipes ditfer considerably, and the writer cites a number 
of reterences showing a variation i coelheient of heat 
ranste1 r to pipe in B.t.u. per hr., per sq. tt. of air 
co et per deg. tahr. mean temperature tleren 
betwer ! rte trom 13 to 1 B.t.u 
J. KE. Seibel stated in 1916 that German engineers use the 
\ir through metal to air.. ; 1.20 to 1.70 B.t.u 
Water through metal to air 2.15 to 3.15 B.t.u 


He also states that for ammonia vapor through iron coils to 


air, k is roundly estimated at 10 B.t.u., but does not explain 
why an ammonia-cooled pipe should cool air at a four-times 
greater rate than a _ brine-cooled pipe. In fact, the writer 
questions the existence ol such a difference 

The writer also questions the correctness of Siebel’s state 


ment repeated in Marks’ Mechanical Engineers’ Handbook t 


the effect that 260 to 300 ft. of 114-1n. pipe per ton retrigera 
tion 1s a liberal allowance He does not believe that this is 
liberal, because even with k as high as 2.5 B.t.u., the necessary 
temperature difference will be 42.4 deg. with 260 ft. and 36.7 
deg. with 300 ft., and it is evident that the allowance made for 
pipe per ton should be doubled for economical operation. 

R. W. Leonard, in a paper before the Canadian Society of 
Civil Engineers, October 1904, describes some tests on loss of 
heat from iron pipe with pipes exposed in vertical position 
to air outdoors in the shade and filled with hot water. From 
the data given, Mr. Herter caleulated the value of k, and found 
it to be from 1.894 to 3.55 B.t.u. for pipes of various dimen- 
sions and various temperatures of air. The last value is for 
pipe exposed to wind blowing at 480 to 720 ft. per min 

In tests made by the Armstrong Cork Company, values were 


obtained varying for different conditions of test from 1.8 to 


” 18 B.t.u Various alues of are shown in k vy. 10 
Curve 1] represents values of k given in Kent’s Mechanical 
Kngineers’ Pocket-Book, 1912, p. G77, for indirect hot-water 
radiators, where the mean temperature difference is seldom 
less than 100 deg. tahr This curve probably ipp! s to nested 
or deep radiators, the heat transmitting capacitv o whic] is 
only moderately higt 
(Curve 2 repre sents val ies obtained by passing known vol 
umes of air throug! boiler tubs irrounded b team Che 
ori lia ay] 1] 0 l 
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difference disappears. The following formula for this curve 


is given in the original 


in calories per hour per square meter per degree centigrade, 
where v = velocity in meters per second. 
In English units, writing v in ft. per min., this formula 


would read: 
0.41 +- 0.1458\/ v B.t.u 
Curve 4 is taken from H. Recknagel, and from Rietschel, 
1909. Up to 300 ft. per min. the values of & are thos apply 
ing to single hot-water radiators. Above 300 ft. they apply to 


tour-row 1l-in. steam-coil heaters with the air passing throug 


h 
the heater perpendicular to the pipes 

Curve 5 represents values of k for dry direct-erpansion 
pipes, expressed by Lorenz and Heinel by the following 
formula in metric units: 


. 2+ 10V ¢r 
e = 16 > : 
12 
which, in English units, is equivalent to 


1.333 (0.41 +- 0.1458 V v ) B.t.u 


calories 
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Curve 6, giving values of k with wetted direct-exrpansion found it excellent economy to have surplus cooling and con 
pipes as well as with wetted flat surfaces, is based on th densing surface to enable a plant to maintain reasonably high 


following formula given by Lorenz and Heinel 


} 2 .. 18 V1 
in calories per heur per square meter per degree centigrade, 


of which one unit 0.204817 B.t.u. per | 


r. per sq. ft. per deg 
fahr 
Transformed into English units, this last equation becomes 
h 0.41 + 0.2626 V/ v B.t.u 
represents the results of tests made on standard 
pip pipes 
’s-In. centers, air flowing transversely through the 


Curve 7 
four-row indirect or « heaters composed of l-in. 


) 


placed on 
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heater Che figures o obtained agree with the illowing 
formula 
—_ _ ) 
0.0447 J0.06 


' 
where velocity of air through the clear area of the heater 
in feet per min. Up to 1200 ft. per min. they can be expressed 


formula: 


which proves that up to 1200 ft. & varies approximately as the 


by the approximate 


fu thirds power of the velocity, instead of as the square roo 


of the velocity, as has frequently been stated by othe: 


investigators. 
The writer also gives a simple equation representing the 
B.t.u. 


difference in 


relation 1 per hr. ft. per deg. fahr. temperature 


heat 


per Sq. 


the case of flow of from one medium to 
another through metal walls of a pipe, and another equation 
covering the case of a pipe coated with paint or ice on its 
outer surface and a layer of congealed oil or grease on the 
inner surlace. 

He then proceeds to a discussion of tests by Nusselt previ 
ously reported in the Journal of the Society of German En 
gineers, 1909. 


In the discussion which followed, F. L. 


Am.Soc.M.E., called attention to the fact that it is quite im 


Fairbanks, Mem 


possible to secure an accurate heat-transfer test which will be 
constant, owing to the fact that all factors are variable, and 
the best thing is to secure some approximate figure which will 
cover the maximum and minimum conditions in refrigerating 
plants. 

In refrigerating practice the tendency has been in some 
eases to use the minimum amount of surface that would do 
the work, and usually the lack of condenser surface has been 
dearly paid for in operation, because of the high pressure 


necessary to condense a given unit of gas. The writer has 


efficiency and economy in spite of the fluctuations which are 


bound to oceur under the ordinary commercial operating 
conditions. 

A. J. Wood and Kk. B. Fehr, Members Am.Soc.M. | have 
discussed the factors involved in heat transmission fron air 
to pipes and have classified these factors under the three 
fundamental heads of cond wtion, convectiol ane rive tior 

rests have been earried it bw the vriters at Pe 
State College with the ultimate purpose of establist eo 
Stants tor thess factors One ot the pI “ases Oo his ‘ 
tion is the determinatio oO emperature gradients } , 
portance of it les in that the amount of heat , 
pipe, tor example S depende oO he ¢o ons prev 
ng inside the pipe, pr on e surface temne , } 
siime r aditlerent cuse - i hrou ) ) 
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Fic. 12. Device FOR MEASURING SLIME PRESSURE BY BOURDON 
CF AGI 
on the two sides. (A, we R. E. J urnal, vol. 1, no. 3. Novem 


her 1917, pp 308-332, 6 figs. ) 

Varia 

Data 
The 


matter is of importance on the Rand, since in nearly all redue- 


FRICTION OF SLIME PULP IN Pipss, E. J. Laschinger. 


of some tests on the friction of slime pulp in steel pipes. 


tion plants there the slime is handled in pulp form by means 
of centrifugal pumps and piping. 

The slime pulp consists of finely comminuted particles 
of rock (200 mesh and less) mixed with water in proportions 
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down to almost 


l to 1 The solid 


particles, for the most part, consist of sandy or clayey cor 


varying trom pure water. 


stituents which are to a large extent colloidal, and fine, sharp 


varticles of quartz which are crystalline The fact that the 
I | 


pipes 


must by 


interior of the remains ¢lean would indicate that the 


considerable, 


Trictior quite 


but not exeessive. 


’ very long life of the pipes. 

\t the beginning of the tests an ini 
overcome he pressures at various points in the pips 
were aken by means ot the ordinary hourdon rages, mourntes 
screwed into the 


thick 


recvister the pressure eorres tly. wl ich was au 


tubes pipe (Owing to the 


siudgy nature ol the slime 


pulp, it was found that the 


to a plug of solid matter forming somewhere in the | iby 
and intertering with the free transmission of pressure 

pipe to the wae This was overcome DY adopting the device 
show! etch, | \ 12 Che U-tube was filled with el 


vater at the start and before every gage reading clean wat 


was toreed through the gage connection by means of a han: 


pump, so as to make sure that the whole connection was clear 
oft sii this Wa re ible and eonsistent re ad rs ver 
obta 
I} P| es comple data obt re he ‘ {) 
sO ! \ ‘ ‘ be report here 
" ‘ tt he ( nh of piping whet j rive 
i ‘ ju Lie! oO velo } i he case 
tt ‘ om ) Vith oniv one bend = 
i; 
where / ot} 
diameter in t 
coethicient of trietior 0.0183 in this case 
Ir inother place the rure O.O177 is given tor the overa 
coetheient of tmetion On the whole, it has been found that 


the triction head for slime is about 131% per cent less than for 


water This latter hngvure has been confirmed in at 


of tests with comparatively thicker pulp 


Since the friction head of ord nary slime pulp (measures 


in feet of slime) appears to be less than friction head of water 


(measured in feet of wate and since the pipe for the d 


charge ot slime may have to te 


used tor discharging water. 
designer is to specify the p mp speed, sO as 
to elevate water to the required height, plus the friction 1 


} 


thie 


pipe due to water, and the power of the motor driving the 
pump to elevate slime to about the same hei In practices 
this wi meal a motor ot about ja per cent rreater power! 
thar required tor water pumping 

\ turther point to be borne in mind is to design the pip 


as straight AS DOSS ble , AVOIUING s} arp elbows, and 


vertical drops of more than 20 ft 

In choosing a suitable size of piping, the velocity of flow 
should not be less than 45 ft. per see., and in most plants 
the velocit s trom 6 to 7 ft. per se The Journa f the 
Sout] 1fr in dnstitution f Engineers, vol. 15, no. 11, June 
1917, pp. 279-283, 1 fig... « 

Drat AND ENROLLMENT IN ENGINEERING SCHOOLS. | 


order to gage the effect of the draft on engineering schools. 


the Engineering News-Record sent a letter to 92 institutions 
requesting intormation as to the number of students enrolled 
at the beginning of the scholastic vear tor the period from 1912 
to 1917 inelusive. 

The data collected showed several interesting factors, among 
them the effect of the depression of 1914 upon enrollment and 
the remarkable increase in the number of students taking a 


chemical-engineering course. It was also found that in som: 
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were cut as much as 60 


and through 


schools the senior and junior 


per cent by the operation ol the Selective aratt 


voluntary enlistment (Enginecring News-Record, vol. 79, no 
22, November 29, 1917, pp. 1001-1002, 3 

A N N Sys 1 OF VES | ( 

1s A Gra ol. 63. no. 23, December 7 17 } L033 
1034, 4 s. Deseription of the Baltimore pi ( 


( () | Co {nw IN ~ 
ie Desi 0 HE © SYS \l 
Per) O} HE NK 
( W. CC. Laneaste } y Ra wy Jow 50) 
, De ber 8 7. pp. 1024-1029, f 
Gi : [> JEM 
VY. Morr ki ) \ ra } 
§. 1917. pp 100 ,. 
h 0 ("} rr ~ Tr . 
| . } PP < Tan ( Vo er 
} | HL- SE ¢ 
\\ Pia Doors, Eng.-Lieut. | r Transact f 
j ] / Vari key nee? ) » On wer LOLT. pn 
19.929 4 


I (vt | NGINEERING LA ORATORIES In 4 Tk Mo . ~ 
lron Trade Review. vol. 71. no. 21. 
1104-1105, 9 figs 


Wom Inpustry, Alex. Moss. Coal A vol. 12, no 
i=. ember 24, 1917, pp. SS38-SS0, 2 hes 

L’ Uv iLisaTion ES MUTILEs pour L’ORGANISATION Dt 
Pra ( De KFreminvill Revue Uétallurgie. 14 
Annee, no. 4, July-August 1917, pp. 586-591. Discussion of 


the problem of employment in industries of cripples 


WomeEN IN INDUSTRY Cassier’s Enaineeri Vonthly. vo 


2, no. 3, September 1917, pp. 174-185 

DESIGN OF SPECIAL S E Ruues, A. Lewis Jenkins. J/ndu 
rial Vana wement Vo 54. no a November 1917, }>}) 241 248, 
15 figs Part 1: to be continued 
Charts 

CHARTS SHOWING CANADIAN Pa OVERHEAD CONS 

on, W. ¢ Lancaste Elect Railway Journal. vol ) 


», December o, 


1917, p 


Cuart oF Maximum Live-Loa 


Posy » 
OAD DRIDGES, i 


79, no. 24, December 


sweeney Enaineering News-Re ra vol 


13, 1917, p 


10908 


( VES FOR WOVEN AND WRa p Hos HS N 
Firrincs, SHOWING Dro N Pressure PLO AGAINST AIR 
DELIVERED AT DIFFERENT PRESSURES Western Engineering 


vol Ss. no a. November 


1917, p. 435 


CLASSIFICATION OF ARTICLES 
Articles appearing in the Survey are classified as c compara 
tive; d descriptive: e experimental; g general; h historical; 
m mathematieal; p practical; s statistical; ¢t theoretical. Ar 
ticles of especial merit are rated A by the reviewer. Opinions 
The 


Editor will be pleased to receive inquiries for further informa 


expressed are those of the reviewer, not of the Society 


tion in connection with articles reported in the Survey 














LIBRARY NOTES AND BOOK REVIEWS 


” 7 ‘ Py . . . . . . . , . . ° > 
RTICLES of interest from the Library of the four Founder Societies, selected list of accessions 


during the month, and reviews of books of special importance prepared by members of the 


{1.S.VM.LE. and others particularly qualified. 


Hk illustration shows the new stack and work room. 
occupying the fourteenth tloor ot the United Engi 
neering Society Building. This room, which has just 
been completed, will provide much needed accommodation for 
the book collect on, which has outgrown the she lving originally 
provided and is now crowded to a point that interferes with 
prompt service. 
The new stack will accommodate about 67,000 volumes, but 
as the Library has transterred one-half of the twelfth floor 


to the Foundet Societies Tor storage room, the net gan 
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Parr Virw of New STAck FLooR 


shelving is only about fifty per cent of this amount. It will 
be possible, however, to erect additional book staeks in this 
room to a total capacity of approximately 100,000 volumes, 
which will care for the Library for some years. 

The room is unusually well provided with daylight and an 
adequate system of electric light is being installed. No par 
titions have been built between the stacks and the space re- 
served for work rooms, thus permitting easy rearrangement 
at any time to meet changing requirements. 

The stacks at present installed were formerly used in the 
Library of the American Society of Civil Engineers, and were 
very generously presented to us by the Society. The gift was 
an especially acceptable one, as it has saved not only the cost 
of a new stack, amounting to several thousand dollars, but also 
the long delay which would have been experienced in obtain- 
ing new construction at this time. 


It is hoped that the new stack will be in use this mouth 
It will enable the Library to arrange its books in better order, 
thus making the service to readers better. The vacated space 
on the twelfth floor will at the same time provide storage 
space for publications which is sadly needed by the Founder 
Societies. 

War Lipraries 


The libraries established by the American Library \sso 


ciation at the Arn yv training camps are filling a dé e want 
by providing reading tor the men and officer Lhe niunds 
made on them, however, are so broas lh Sseope i 3 im 
possibl to fill them al lech wil magazines are ! 1c) ap 
preciated, as well as those ot literary nterest 

The tollowinge communication trom a corpor raining 
at Camp Wadsworth shows what is neede 

‘Tama Civil Engineer and would like ) uch 
with that professior \ periodical that | read 
s the Engineering Ne he ’ \ | i ] 
W ‘ also ke TO See hie / / ! Va { ; 

I have also a trie n this Co ul 3 a 
ear tracer tor a railroad corporatior lle would 1 vet 
any books or the trait end ot ra road y It 
ean send anything in this line to the addresses below and we 
would be very grateful for your kindness.” 

Anyone wishing to meet this want can do so by sending the 
magazines to the Camp Librarian, Camp Wadsworth, Spar 
tansburg, &. 4 Sil ar gilts ot teehnical our - would 
undoubtedly be appreciated by the men at other 

NO 

The Illuminating Engineering Society has presented to the 
Library some eighty volumes relgting to the gas industry, 
among which are many of decided interest. These had been 
presented to them by Dr. William Paul Gerhard, b the 
society, believing that the eonveniences ot all woul 0 best 
served by collecting all engineering material together, has se- 
eured Dr. Gerhard’s consent to this disposition of his gift. 


Mr. Edward Wegmann has presented to the Library a bound 
set of the contract specifications issued by the Aqueduct Com- 
missioners of New York City from 1885 to 1901, covering 
the contracts in connection with the Croton Acueduct. The 
estimates and bids for the construction of the various parts 
of the work have been inserted in this set, adding much to its 


value for reference. 


BOOK REVIEWS 


Empirical Formulas, by Theodore R. Running, Associate Professor of 
Matuematics, University of Michigan. John Wiley & Son, In 
New York, 1917. Cloth, 6x9 in., 144 pp., 31 Figs. and 22 sets 
of reference curves, $1.40 net. 


HIS is the nineteenth volume of the series of Mathematical 

Monographs edited by Mansfield Merriman and Robert 
S. Woodward. Although several books on mathematics devote 
one or more chapters to the derivation of empirical tormula 
and there are a few very good magazine articles on the sub- 
ject, this is the most complete treatise on the subject ever 
published and the first book worthy of the title. 
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The derivation of an empirical formula is the result of Chapter V is devoted to the application of Fourier series 


qualitative and quantitative mathematical analyses of certain to a number of ordinate schemes, which are applicable to 


data and the general methods are somewhat similar to those periodic laws based on angular measurements such as wave 
employed in qualitative and quantitative chemical analyses analysis and certain theoretical phenomena. In Chapter VI 
The quality or form of the equation for a given set of data is found a very good explanation of the application of the 
is found by testing with certain reagents such as logarithmic method of least squares to the derivation of empirical formu 
pape r. tabulation of differences, graphs ot quotients and prod wv, ! whicl the essentials are clearly and brief! rive 
ucts, ete., and the quantity or constants in the equation ar Chapter VII deals with interpolation and differer 
found by substituting the coordinates of selected points by tabulated functions It is of particular é ( | 
measurements from graphs, or from tabulated differences. A tions of precision in which a high degree of accuracy is desir 
chemist may exereise all five of his senses in testing for the Chapter VIII gives some very pl 
pre nee ot irl ‘ lel ! tr one COMPO ( evra ) that nould ise! » ¢ eC! 
bu he engineer o7 hematician 1s ¢o ed roe ) The Ape ! ‘ ‘ 
one el oO } obser ! the re s of } re 0 each of ft hetore mentionesc » 
deter ! e 10 0 equ ! iM ot the mo pol I ( ! ) 
the « re ‘ Altho hie hoc nHronposes ) | | 
Phere differc ( rm reage each fi Mr. Winslow H. Herseh re 
) ‘ ‘ ‘ reterene ‘ rit les ived i Cll ‘ 
l P differs eq une 
ou ‘I ‘ ‘ I ‘ ‘ 
t i i ‘ ‘ ve i ty ‘ T) ‘ 
‘ ( eolles M he eq ) ( ecu | ( 
‘ ‘ { 1 ‘ ‘ eers eng ed reseal 
\ ‘ e ot ibular es der ) ‘ 
( Te ) ‘ hie ! ) T ! observe ‘ 
her a per ‘ elis ? ‘ rt K 
WrTws.ac 7 On a . , 
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180 s TNS 1K 
24t Annu Conventior 1 (rif p. 191 Gift of Arthur Worischek 1914 and Sept. 1. 1916 G 
Ass at I 
ASPHALT AND ASPHALT PAVEMENTS, PAPERS Associatior of \mer s 
Air Powe! naval a nn i ‘ By Clifford Richardsor 1912 facturer 
“ ‘ idle Grahame-White and Harry 1917. Gift of author | eR \ 1) 
Harper Veu ork, 191 *urchase 
sa “ As [ATION OF AME AN STEER Ma FA I len P I I 
Ain SCREWS, an introduction to the aerofoi URERS. Standard Met} f Sampling I l - Pa I 
eo at screy ropulsior 4 or he ni Vsis Lil ead DY the AS 
theory I N propulsi By M. A f ( \ I \ R e gE. W COMPANY Bro ! N. Y 
Ria London, 1916 Purchas ciation 1012 Cr ral Catalocuc f Press DD 
Standard practice governing ‘ 
\ I METHO OF SCIENTIE MANAG . sp Machiner 1914 « 
RB , . J ‘ allowable variations in size and weight 
MENT >y rederi ‘arkhurst =a : 
: of hot rolled bars Adopted by the As rue Book or THE MACHINE GuN By M 
ed John Wiley & Sons, I Veu " 
A : ae sociation 1910 I \ Longstaff and A. Hilliard At 
York, 1917 Cloth, 6 x 9 ir 337 py . , . ; 
pear -_ Standard specifications for cor teridge lingh Rees Ltd Londo 
55 illus., $2 Gitt of the publisher . P r 
crete reinforcement bars rolled fron 197 Cloth, 6 x 9 in., 14 337 Sf 
AMERICAN BUREAU OF SHIPPING Rules for billets, as adopted March 22, 1910, re pp., 69 illus,, 16 plates $3.50 Gilt 


the classification and construction of vised 1912 and Apr. 21, 1914 of Dodd, Mead & Co 
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BRITISH RAILWAYS AND THE War. By F. A 
McKenzie London, 1917. Gift of W 
M. Dixon. 

BRITISH WORKSHOPS AND THE Wak Ih) 


Christopher 
Gift of E. G. 


Addison. 
Spilsbury 


London, wih 


BUILDING STONES AND CLay. <A _ handbook 
for architects and _ engineers. By 


Charles H. 
the author) 


Richardson. 
The 


(Published by 
Syracuse University 





Book Store Syracuse, 1917. Cloth, 6 x 
9 in $37 opp $13 illus $5.50 Gift 
of the publisher. 

BUSINESS DIGEST, vols. 1-2, Jan.-June 1917 
New York, 1917 Purchase. 

CaTSKILI WATER Supply. A _ general de 
scription and brief history October 
1917 New York, 1917. Gift of Alfred 
D. Flinr 

DETERIORATION IN THE HEATING VALUE Ot 
COAL DURING STORAGE (U. S. Bureau 
f Mines 136) Washington 
1917 Purchase 


DETERMINATION OF 
S. Bureau of 


148) 


MOISTURE IN 
Mines Technical 
Washington, 1917. 


COKE il 
Paper 
Purchase 


ErFrect OF Low TEMPERATURE OXIDATION ON 


HE HyYpROGEN IN Coal AND THE 
CHANGE IN WEIGHT OF COAL ON Dry 
ING iT S. Bureau of Mines Tech 
nical Paper 8). Washington, 1917 
Purchase 


ELECTRIC FURNACES IN THE IRON AND STEEI 


INDUSTRY. Ed. 2 By W. Rodenhaus- 
er, J. Schoenawa and C. H. vom Baur. 
New York, 1917. Purchase. 


AN ELEMENTARY 


PROCESSES. 


OUTLINE OF MECHANICAL 
Giving a Brief Account of 
the Materials Used in Engineering 
Construction and of the Essential Feat 
ures in the Methods of Producing them, 


also Describing Shop *rocesses and 
Equipment for the Shaping of Metals 
into Forms for Engineering and Gen 
eral Uses Arranged for the Instruc 
tion of Midshipmen at the U. S. Naval 


Academy and for Students in General 


By G W. Danforth. The United 
States Naval Institute, Annapolis, 1917 
Cloth. 6 x 9 in., 423 pp., 270 illus 
Gift of the publisher. 

Tre ELEMENTS OF COAL MINING. By Daniel 


Edward 
Cloth, 5 x 7 in., 
Gift of 


Burns Arnold, London, 1917. 
236 pp., 113 illus 


$1.10 Longmans, Green & Co 


ENGINEERING SOCIETIES OF THE UNITED 
STATES AND CANADA. Engineering 
News-Record, New York, 1917. Pur 
chase 

THE ENGINEERS MANUAL. By Ralph G. 
Hudson Assisted by Joseph Lipka, 
Howard TI. Luther and Dean Peabody. 
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